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PEEFATOET NOTE. 



These notes represent the essence of the lectures 
on Military Hygiene delivered to the class of 1889 at 
the Infantry and Cavalry School. The lectures were 
expansions of this syllabus, and were chiefly compila- 
tions with additions, comments, and illustrations 
from personal experience. Parkes's great work is the 
chief but not the only source whence the principles 
were drawn. 

Originally prepared for the convenience of student 
officers, it has been thought that this abstract might 
be acceptable to officers of the line generally. 

Fort Leavenworth, May, 1890. 
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NOTE TO THE EEVISED EDITION. 



In this edition the text has been changed to corre- 
spond with the present army regulations and with the 
progress of sanita-y science. 

An essay has been added upon the care of troops in 
the field, especially in warm climates, which is an 
expansion of parts of the body of the work with some 
new matter. 

Headquarters Dept. of the Colorado, 

AprU, 1898. 
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THE SELECTION OF SOLDIERS. 



Jfatitre of Military Hygiene. 



In general terms military hygiene meanB the ■ 
of troops. This duty is ever present. 
It concerna line offieers as they control the daily 
?ivea of men, and staff officers as they supply their 
lood, their clothing, and their hahitationa. 
■ 3. It is of importance to soldiers because, removed 
Trom mach independent action in relation to their 
own sanitary care, honesty reqnires they shull not he 
injured by tbe system imposed on them, and to the 
Btaie because nothing is so costly as disease and noth- 
ing BO remnnerative as the outlay that angmenta 
health and thus increases the amount and Talnc ">f 
.the work done. (Parkes.) 



General PhytVjve. 

4. The whole military fabric rests npon the physical 
character of the individnale composm^W.. 

5. The recTu'itB must be tTnftli(0Tl\\'5 w ^'S'Kvvi^w- 
'etore the military character can \ie &'e^c\<>V*^'» *^^ 



I 

I 



3 . NOTES ON MILITARY lIYGIEKli, 

extreme cure is necessary to avoid accepting blemislied 
men wlio will break down under strain. 

<). Recruiting is, therefore, a serious doty, to be 
both conscientiously and intelligently performed, 

7. It is not true, ae sometimes assumed, that every 
full-grown man who supports himself by hard manual 
labor will make an efficient soldiers 

8. Because all his senses may not be keen nor ^1 
hiB joints ilesible; and although accustomed to 
vigorous work he may not he sound. 

ft. Unsound men, enlisted on account of special 
tkill as craftsmen, can never be depended on for the 
field and will certainly he absent in battle. 

10. When in doubt as to a recruit, reject. 

11. Some allowance may be made for blemishes not 
affecting organic Bonndness that have originated m 
the service, in men who technically re-enliat : 

12. Because their education in military matters 
and their habits of discipline compensate for some 
minor weaknesses. 

13. But all variations from the standard must be 
carefully noted on the enlistment papers. 

14. ^cn failing to re-enlist who seek to oomc 
later with blemishes are rarely acceptable. 

15. " An army raised without doe regard to the 
clioice of reeruits was never yet made a good army l^ 
any length of service." (Vegetins, a.d. 300.) 

Age of Recruits. 
IC, In peace, maximum for cavalry, 30 years; for 
all other arms, 35 years; minimum for musicians, 
J s years; foe all others, 18 years, ^o \\Ta\t fat 
sabeequent enlistweat. 
-'/. VoJaoteers are accepted teiTifteiv ^?> sa*- 
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bat men were drafted in tbe Civil War only between 
20 and 45. 

18. The nnorganized militia are between 18 and 
45. 

Height and W&ight. 

19 Present minimum height, 5 feet ■ 

Maximum height for cavalry, 6 feet 10 inches; for all 

others as determined by relation to maximum weight. 

20. Cavalry, no minimum weight; raaximnm, 165 
pounds. For all others, mrnimam weight, 128 
pounds; maximum, 190 pounds. 

21. An exceptionally good recruit may be accepted 
at 120 pounds, if filling all other conditions. 

22. Physiological relation between height and 
weight, used as the standard for recruits, is: To in- 
clude 5 feet 7 Inches, 2 pounds to the inch and add 
7 pounds for every inch above 5 feet 7 inches. 

23. Application of rule for weight: Multiply the 
whole height iu inches by 2; multiply the difference 
between 5 feet 7 inches and a greater heigh t by 5; add 
ihe products. 

Example: To find the normal weight of a man 
5 feet 10 inches. 5 feet 10 inches = 70 inches; 
70 X 2 = UO; 5 feet 7 inches — 67 iccbes; 70 — 67 
' = 3; 3 X 5 = 15; 140 + 15 = 155 = weight. 

24. The nmximnm height lor cavalry ia fixed, and 
for other troo[JS ia determined by applying this rule 

' to the maximum weight (190 pounds). 

Example: 5 feet 7 inches = 67 inches; 67 X 2 = 
134; 190 - 134 = 56; 56 -i- 7 = 8; fi7 + 8 = 75 = 
I • 6 ieet 3 inches for infantry or a,rt.\\\CT'^, 
I 25. It is permissible to accept xecTwWia, ». ^«^ -^-wwis- 
iptfAw ukider or over the relative 'wev^'^-i'^'^^ ■<N-v«=»'>^ 
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tiuder weight are to be regarded with disfavor nn!« 
reduced by Bome manifeatlj temporary condition 
Exceptions an to over-height are made hy Adjutant 
General. 

26. It is better that men should be over than iindi 
weight if muscular, hutobeae meu should he rejected 

27. The present minimum height, 5 feet i lacheB^ 
is merely a regulation that may be chinged at 
time; but experience has shown that 5 feet 2 incke 
is practically the lowest limit for efiicieucy, and irtiei 
men less than 5 feet have been accepted they haw 
been fouud to speedily break down as a class froU 
want of physical strength. 

Chesl C'apiicily. 

28. Cheat capacity is determined by the factors oj 
chest measurement and chest mobility and is oneol 
the elements in estimating vigor, 

29. The circnmference of the chest should b 
measured at forced expiration and forced inaptratif 
by applying a tape at the point of the shoulder -blade 
when it will generally fall below the nipple. Of thi 
the size at expiration is the more importjint, and iti 
that to which the designation of chest meaauremem 
is technically applied. 

30. Chest mobility is the difference between tb 
estremes of expiration and inspiration. 

31. Speaking generally, the more nearly the diet 
approaches a barrel in 6ha])e the better. 

■32. The circumference at the nipple shonid 
about one-half the height of the maw. 
33. The ciipucilv of the lungs iwcreaaea vs'ifti a 
" ^^i-^un period fliid with lu^ight -.m-V gro-N^Ax,* 
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men from 6 to fi feet iigh inspire from 174 to 
inches, 

34, The physiological rule to determine the rela- 
tion of chest capacity to lieiglit in recruits is: Between 
5 ft. 4 in. and 5 ft. 1 in. tlje mean of the chest cir- 
cumference should he 34 in., and there must be a 
chest mohility of i in., with u minimum al expiration 
of 32 m. 

35. Above 5 ft. 7 in. the mobility must be 2^ in., 
and for every inch of statnre add oue-half inch to 
chest measurement. 

36. TABLE SIIOVVINU THE RELATION BETWEEN 

HEIGHT, WEWHT, AND CHEST CAPACITY. 

(Oftsnkaf.) 



9(19 ' 



CheaC Obett ji^H^l 

Measiirameiit. HotOlttf^^^H 

j Half height. . . M^nctm.,^^M 

i"!S?fh'.T.£,T.I «"^*j^H 

ity should l>c il inclieB. *'t^^^| 



For 6 feet and tuiiru the mobility should l> 
Minor B. 

37. A minor above the age o£ 18 may be e 
with his parents' consent, provided ha is in all 
reEpects the equal of a man of '^1. 

38. This proviso ia extremely important, and 
officers not insisting on this standard or not recogniz- 
ing the physical deficiencies of a bright lad of 19 ace 
liable to serious error. 

39. All niihiary experience iaovi;ios«fi^ S\-i«.««i^ 
3twnt of minora for activa aetyice. 
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40. Napoleon after Leipsic Bjiid : "1 mast 1 
grown raeu; boys serve only to fill tlie hospitals 
encumber the roadsides." 

41. In Egypt, in 1798, the (iStii from Bombay wm 
composed chiefly of boya. Fever broke out oa theii 
pftssage, tlicy lost nearly half their number and con- 
tinned so sickly that they were re-embai'ked and 
back. 

42. But the ClBt, over 900 strong, nearly all old 
Boldiera, were 16 weeks on board ship and lauded witl( 
only one man sick. 

(It is probable, however, that the condition of thi 
transports and the care exercised over the men had 
much to do with their health in both of those cases.} 

43. In the Peninsular War, 1805-14, .'JOO men who 
had served 5 years were regarded more eUcctive than 
a newly arrived regiment of 1000 rocniits who wen 
lads. 

44. In the Mexican War, 1847, onr medical oflicen 
constantly reported that the inferior physique and 
especially the yonth of the recruits uiaterially 
created the sick and mortality lists. 

45. In tile Crimea, 1854-55, when notified thai 
2000 recruits were ready. Lord Itaglan replied tbsl 
" those last sent were ho young and unformed 
they fell victims to disease and were swept away liki 
flies, so that he preferred to wait," rather than ti 
have young lads sent out as soldiers. 

46. Lord ilardinge says that, "although no 
were sent [to the Orimea] under 19 years of age, yel 
when sent out it was found that instead of betDj 

composed nt bone and muscle tlie^ ■«»« 
£^r>etle. " 
^^- III Oeaeral Roberta's inarcti Itom 
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Candahar in 1880 " it waa the young Holdiera who 
succumtied to ita fatigaes, while the old soldiers 
became hai'dier aad stronger everj day." 

48. The Franoo-German experience coincides with 
all this. 

49. The ioflnence of age upon disability in the 
Held during the Civil War has not been shown by 
authentic atatistics, but the ezpet'lenne of all officers 
serving with troops then will confirm the general 
statement that very young men generally broke down 
^rst under exposure aud liardslup. 

50. In peace, the Surgeon- General' 8 report for 
1885 shows that up to the iige of ^5 the rate of aick- 
neas proved very much above the mean for tJie whole 
army. 

51. " This general assent shows how wrong it is to 
expect any great iiud long- continued eierciae of force 
from lads us young as 18 or 20, and the inevitable 
consequences of taxing them beyond their strength." 
(Marshall.) 

52. Per contra : Young men are more easily trained 
and moulded than older men, especially for the 
cavalry, and when well led fight as well, as far as 
mere physical courage goes. 

53. Bnt as we cannot keep young soldiers several 
years in training, and as large bodies of troops will 
only be raised for sudden war, men not absolutely 
mature must be rejected. 

54. The most effective armies have been those 
where the youngest men were 32. 

55. Should the proposed military apprentices be 
authorized, there will be no excuae lot \X\^ «vii\*,Ta.'es^ 
ot minora in the line. 
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Growth anil Development. 

50. Growth " ia the gradual increase to full sizebj 
the addition of matter," and development " is the 
adranCBinent of an organized being from one atage to 
another towarila a more complete state." 

57, A man under 2'i and especially one nnder 20 is 
liable to break down, because physical maturity does 
not occur until between '^3d and 25th yeara. 

The Huvmn Bones and i/ieir Devslopment. 

58. The adult spine conaista of twenty-aix super- 
imposed bones (vertebrfe), which anpport the weight 
of the body and all that can be placed on it. 

59. The weakest point ia that of tlie greatest curve, 
at the " hollow of the back," and the circle of the 
body, the waist, is least here. Here ia most felt the 
jar of a false atep, the fatigue of drills and marchee, 
and the early aching iu fevers. 

60, The bodies of the vertebrre approach nearly 
their full size and shape about puberty, but not their 
complete development. 

(J1. Betweeu lOth and 18th years five seta of parts 
to be added (epiphyses) begin to grow from separate 
centres, and all are not united till 'ioih or 30tli year. 

ii'.!. The sacrum, which transfers the weight of the 
trunk to the haunch and lower limbs, consists at 
separate bones with epiphyseal phitea that develop 
about 15th year and are not united until ii6th toSOth. 

63. The sacrum and hip-bones together form a 
battivsa ami arches adapted to sappoTt ««\gl\ts,, vaA 
ajfon iJiis part men nan best support \«itAeHS'«\\«&«e 
- MuJitMj or civil lite. i 
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! 64. Ribs aud all loug bones consist of a shaft and 
I epiphyseB. . 

! 65. The sliaft grows from the middle toward the 
cuds. The epiphyses are soft cartilaginoas material 
ill the shape of bones, cemented to the hone hy a 
glaey snhatance, all which gradually harden. 

CO, Where the ribs hinge on the spine the soft 
parts commence to tiiru into hone ahoiit 18th and arc 
not completely transformed nntil the SOth year. 

67. Tiie upper part of the hreast-hone is separate 
nntil the 35th; the lower sections nnite between 'iOth 
and 35th years. 

68. The shaft and shoulder-end of the coliar-hoiie 
begi ri to ossify before any other, but the iuner (breast- 
bone) epiphysis appears at 18th and ossifies at 35t1i 
year. 

69. The shaft of the arm-bone grows nntil the 
25th, but is consolidated about ilst year. The two 
bones of the forearm are oousolidatcd after the 18th 
and the hand at the '20th. 

70. The haunch is consolidated at the 35th year. 

71. Similar conditions are true of the other bones, 
and ossification throughont the skeleton is not coi 
piete until !^0th-25th years. 

72. Other physiological considerations in conni 
tion with tho young soldier are the growth of the 
bones aiid muscles in relation to each other, and the 
minute internal strnctural relation of the bony 
materia!. 

73. The skeleton is designed for locomotion and to 
enclose and defend important organs of life. 

74. The bones are piUais ot au^^^^ ■Kt^^ \w:^ 
Jerera with varied and iniportau\,n\ci'sev(v'«i-V*.- 

L75. The ieperage is modilied, i^\> aa 'Oii'a\'e^««"^ 
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one or more pieces aad is more or less cooiplete in ibr 
internal growth, and (2) as the points, ridges, au(] 
prominences for the attachments of the muecles sdJ 
tendons are completely or imperfectly grown. 

76. The hones become thicker, the joiote stronger, 
and the shonlders broader from 20th to 25111 years, 

77. The mnsclea gradnaJly develop in strength Up 
to 30th year. 

78. The maximum height is harely attained at S3. 
All the developments increase between 14 utd 96, 
and more slowly with advancing age. 

Structitre of Bone. 

7fl. Long bones are hollow, with hard dense walls. 
At the joint extremity the enter surface expands into 
irregular knobs and bosses, and the inside is filled with 
a continuous mass of apparently irregular fibres and 
plates. 

80. The short bones are like the ends of long bonea. 

81. These plates and bars run straight and clear 
from point to point, cutting each other in true right 
angles and enclosing clearly defined little square 
meshes. 

82. The tubular structure is the strongest for axi^ 
port, and the strength of bone for tension ia c " 
same order as for pressure. 



Qo Teftrinff Crush 

°^- limii. limit 

Cast steel 102 145 

.Ught i. 



nil uiigtwi' lui at^Jr I 

tension is otJj^H 

kilogrami^^^H 

V per squ^^^H 

m ill i metre, | 



Boae 9-12 13- VG ' 

F M. Hone tbaa nBemiAw cast Btee) 
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tenacity to crnahing, although with much smaller 
limits. 

85. But in the espandetl enda, especially in' the 
liea<l of the thigh-hone, it curves and overhangs the 
shaft, BO that ihcreasing pressure or crushing force 
tends to shear it off. 

. Wlien the hone is still immature and the 
epiphyses still separahie, the lines of its fine interna] 
structure are necessarily inromplete along the epi- 
physeal junction. 

87. It is only when the hone is mature that this 
head is perfected and the lines of fine internal Btruc- 
tnre are complete and fit to reitist the maximum 
pressure. 

88. It is not to he inferred that under ordinary 
conditions of exercise the epiphyBCB of a young recruit 
will hecome detached (although under great strain 
that is possible), but the difference between bony 
growth and matority is illustrated by the foregoing 
memoranda. 

Effect of Presxiife upon C'onleiits of Chest. 

89. One important function of the skeleton is to 
enclose and protect the heart and lungs. 

90. These organs in the cavity of the chest suffer 
more in the recruit (of any age) than in the seasoned 
soldier, and especially in the yonng. 

91. " \ext to the inspiration of bad air, the imper- 
fect orcontinuonsly.obatructed expansion of the chest 
tends more tljrin any cause we know of to bring about 
discuses of the heart and lungs." (Aitkeu.) 

Prossnre before or \n;\\\Tii\ \«ii.i\% Vi "'■ «»-'''' 
I growing hones in an nnnatnnvl A\TO.ct\o'n., w '«i'ivo;f$- 
^abe lang8 by confining the cVwat ^a.\\4. 
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93. Ill the field the Boldier oiiiBt carry packs of 
some sort, and their pressure, especially when ill 
adjusted, tends to materially derange the coDtaiiieil 
chest organs. 

!)4. Even ettnteen and haversack Straps may press 
upon the iinmiiture recruit to his harm, 

<!rnwfh and Depelnprneni nf Hearf and Lungs. 

95. The gre!itest amount of the growth of the 
heart is from l»th to '25th year, but the greatest pro- 
portion of growth is about puberty, when it uearly 
doubles its size. 

96. The relative capacity of the two sides of ihi 
heart chaiigea very materially at differeut periods at 
birth the right cavities are ta the left as I : 1^; at 
30, as 3 : 1. 

97. 1 he heart doubles its size during the changes 
known as puberty. If these extend through five 
years the heart- increase each year is one-fifth; but if 
it occurs ill one year, the growth is so much more 
rapid that the heart may become weak out of all pro- 
portion to its uize. 

98. A heart that grows in one year three times aa 
much ae iu the preceding year is almost necessarily 
weak. Itence a recruit with a so rapidly developed 
heart is not acceptable for continuous labor. 

99. "The greatest strain is thrown on the heart 
throughout tiiloleaceuce to adult age, and a very con- 
stant group of symptoms indicates the cardiac faalure 
that must be looked for in overworked recruits." 

fAJtken.) 
JUO. This /leart-strain from oxceaaWc U\.\g^ft \ifc 
* who bare grown i»pidlj and ntho^K" 
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reserve energy is apt to lead to heart-failure under 
nnwoiited exertion and in emergencies. 

lOJ, The lungs also increase in size and weigbt, 
especially Ijetwoen the 14th and 25th years, unless 
crippled by an insufficient bony case. 

Effect of Drill upon Recruits. 

103, Miiitary dril! is intended (1) to instruct the 

man in certain movements for his greater efBciency 

as a soldier acting with others, and (2) to develop a 

certain power of physical endurance. 

103. A young recrnit cannot keep pace with a 
fnll-grown and completely trained man in the ranks, 
mainly because his heart and blood-vessels are not 
fully developed nor specially trained. 

104. Failure usually arises from attempting too 
mnch at the outset; and with excessive work at the 
beginning, or with a sudden increase as in forced 
marches, these youths rapidly break down. 

105. Drill must begin within the powers of endur- 
ance of the recruit, and the yonng soldier, usually 
keeping up too long from pride, should be encouraged 
to fall ont of ranks when distressed. 

106. " The throb of the heart and the swell of the 
arteries and veins must be allowed to subside and 
settle down completely, so that the lungs may resume 
their peaceful action of easy breathing, before any 
further driil exertion is attempted." (Aitkeii.) 

107. if his breathing does not gradually improve, 
or if the man's weight continues to decline, he should 
without further delay be referred to the medical 
officer for examination. 

lOB. Treatment in aucli caaea cB-viXioX \.fc ^^'wt'^*^- 
a'o.tadte a ^oung soldier iuW Vosgi.^ ^"^^ ^^'i^^^* 
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two only gives tempomrj ease. No niediciue is a 

substitute for etrength, and it may require sis months 
for the heart to recover from one strain. 

10!). The same symptoms will recur again and 
agaia under similar circumstances, until the coudiUou 
is outgrown by development maturing, or the heart 
is permanently damaged. 

Injluence of Age and Height. 

110. But while immatnre men should not be so- 
cepted, neither are too old men good recrnita. The 
authorized limit in peace of 35 (30 for cavalry) is the 
extreme under ordinary conditions. 

111. As long as they are physically sound, recraite 
are legally acceptable in war under 45, bnt unskilled 
common laborers are liable to become stiffened in 
body and mentally dulled as they approach 30. 

112. It is an important part of a recruiting otSoer'a 
duty to select critically only those who will probably 
become strong and active soldiers. 

113. The test of mere numbers is a very poor one 
to determine the efficiency of a recruiting officer. 

114. "Nothing is so expensive as an unhealthy 
military force " (Farr), and " it is of much mora im- 
portance that a soldier should be strong than that ho 
should be tall." (Vegetius.) 

115. Under existing orders very tall men are prao- 
tically excluded. Were there no regulation, tall 
young men would be object ional^le because thair 
height is often gained at the expense of bulk or of the 
yjffor of heart and lungs. 

I JIG. A soldier is u machine of two v»'^Va,\«?^ 

' ariua offemivey cJieet juid abdomen v\ta\. 



r,^g 
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latter is generated the puwer that makes the former 
available. 

117. An ill-proportioned tall man is undesirable. 
If analysis of siiclt au applicant shows that he is tall 
by virtue of his legB and neck alone, remember that 
lie win become tired Eooner, partly because his 
muBclee are relatively smaller and the levers tboy 
operate (tbe bones) are longer than those of shorter 
uien, and partly because probably less vital force is 
generated in the smaller organs. 

118. That the strongest army is the best army is 
a saying as old as the Romans, and properly inter- 
preted it is true. Other things being eqnal, those 
with the most eudnraiice are the best soldiers. Cer- 
tainly the troops that march best are the most 
efficient, 

' Particulars as to Recruiting. 

119. The recruiting regulations carefully followed 
are a safe and explicit guide. But there is a constant 
tendency to disregard their minuti»e, under the feel- 
ing tliat, apart from obscure diseases, any officer 
accustonied to soldiers can recognize a good I'ecrnit at 
sight. 

Therefore, disregarding morbid conditions only 
discoverable by a physician, special attention is in- 
vited to the following points. 

130. Shonid the pulse at either wrist drop a beat 
at intervals, either before or after exercise, reject. 

131. Vision of each eye as tried by test-card must 
be acute. Each eye in turn should be covered by 
card-board, not by the hand. 

12-i. Jleariug of each ear mus.'t caaxX'^ ^\%'y-w?ji-®?a. 
. fln/iBarf conversatioo at feit^ ieeW Xi'cSi.^^Kfi*. ^'*s^- 
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nesa is only distinguishable by carefully closing MtcH 
ear in saccesBion by pressure, and is disqualifying. 

l'J3. The reqnirements of height, weight, and 
chest capacity should be carefully observed, becaose 
tliey are based upon phyaiologicat laws that cannot be 
diarogarded with impunity. 

124, A Buinmary of the general quBlLrtcations is: 
' A tolerably just proportion between the dilTereni 
parts of the trunk and members, a. well-shaped head, 
thick hair, a countenance expressive of health, with a 
lively eye, skin not too white, lips red, teeth white 
and in good condition, voice strong, skin firm, chest 
well formed, belly lank, organs of generation wdi 
developed, limbs muscular, feet arched and of 
moderate length, hands largo." 

135. All lank, slight, puny men with contracted 
figure — men technically termed aa of " poor physique" 
— should be set aside, for there is no clnsa that 
furnishes so large a proportion to the hospital and the 
guard-house as this. 

130. The utmost care should be had tu exclude 
men likely to be intemperate, for the intolerable 
nuisance that drunkards are within the service war- 
rants t!ie risk of occasionally rejecting a sober maa 
rather than to accept those who constantly make 
trouble in peace and who cannot be depended on in 
war. 

127. Flatfootedness, a peculiar dreiid of many re- 
cruiting otficcra, and thus leading to the occasional 
rejection of fair men, is rarely seen among the whites 
of this country. 
J^ff. la the disqualHying flat foot the inner ankle 
A? ^err prominent and lower than uaun.\', ttistft ^a «k 
ioliow of greater or lass extent be\ow lUc ott\«i woJsiw 
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10 foot is Dot well arched, and is broader at the ankle 
)thB,n near the toes; the inner side is flat and occa- 
ponally convex, and when placed on the ground the 
£nger cannot be introduced beneath the sole; the 
.■weight of the body rests on the inner side of the sole, 
'And the ordinary motions of the ankle aie impaired. 

129. For bunions, large or recently inflamed, reject. 
<A tightly HtLing shoe will at once disqualify with 
them. 

I 130, Corns on the sole are mischievonB, and when 
fonder the base of the great toe condemn. 
i 131. Examine the head with the fingers carefully, 
*ad for any depression nofr certainly natural, or for 
l.ftDy BenBitive spot, reject. Such men invariably break 
;(down under exposure to heat or to great fatigue. 

I'S'i. No precise standard of intelligence can be 
'lormnlated, but care must be taken to exclude men- 
iDot capable of appreciating tlie improved weapons and 
,the more responsible duties of the modern soldier. 

Iil3. While all joints must be mobile, special pains 
jebould be paid to the right thumb and forefinger, 
ivhich control the hammer and trigger. The strength 
jof the thumb is very important. 

1154. Sound opposing teeth to chew well the hard 
;{ood of the field are necessary. At the least there 
'jmust be two good grinders opposite each other on 
heach side. Unmasticated food leads to sicknesE, 

135. The testicles must be handled, and if either 
ia eensitiTe or both have dwindled, reject. 

I'J6. For enlarged veins of the ankle, behind the 
■itnce, or on the thigh, reject. 

, 13i. Determine the soundness ot \j'i\ei Vc«»«^ Nns^ss*. 
ij vigorous exert'ise. Observe VeexA-j Vu^\. e,w?w"OT,'^ 
JtB lull fiJuire of work,. UouiiV w.Ww'ficj "Owa "^^^ 
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ber of hops with each leg in parsing twice over a ^m 
distance; should thej differ, there is weakness «' 
stiff iiess. I 

138. A toe, nsnally the second, Bometimoc k 
BtifFened at right angles bo that the imil touches tin 
ground. Reject, becuDse sand will work tinder th( 
nail, and cause inflammation. This is known 
" hammer toe," or " walking on the nail." 

130. Fwtid perspiration of the feet is iiitoIeraUe a 
a squiid-room. 

140 Unsightly markings, leading to rude jests, an 
disqualifying. 

141 The preceding points are those most apt tobi 
overlooked by inexperienced ofticers, and stress is " " 
upon their importance in securing sound men. 

li'i. Vaccination as a practical immunity agwni 
smallpox should be careftilly but not too freqnentij 
practised. Thorough vaccination in infancy repeatd 
at the age of 14-16 will generally protect, but erejj 
recruit should be presented for examiuation as sooi 
^^u-lie reaches a peoper station. 

^^P General ConxHlernlloiis. 

143, In war, es])ecially under ii general enrolmonl^ 
men with physical blemishes may jiroperly be accepM 
provided their general health is sound, but ern 
variation from the standard iu peace or war should tj 
carefully noted on the deacriptive hats. 

144. In raising new troops when it is possible 
ivJect, for sharp and immediate active service 

tOH-n-bred men. If a year or two cmv W Itadl] 
■*teA to traia them, take oounUjAwcA nvftw. 
^^fe Opeii-nir military \ito >s \A^b'*^'^'*-^ \^'^'' 
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city men accustomed to irregular hours, unwholesome 
meals, and poorly ventilated rooms. 

146. To country lads the irregular and sometimes 
scanty meals, broken rest, necessity for prompt and 
exact action, and above all the certainty of acquir- 
ing such diseases as measles, whooping-cough, and 
mumps, which town boys always have in childhood, 
are very exhausting. After a year's training country 
youths are more valuable. 

147. Measles ia a particularly serious camp disease, 
always to be anticipated in newly raised commands, 
especially ravaging those from the rural districts. In 
the Civil War there were 67,700 cases with 4200 
deaths among white troops, and 8555 cases with 933 
deaths among colored troops in the Union Army. 

148. The matter of recruiting is thus dwelt upon 
because it is the foundation upon which the whole 
military organization rests. It is impossible to have 
an efficient army without carefully selected men. 
And after enlistment an equal dutj rests upon com- 
pany officers to see that these men are not injured by 
their new surroundings. 

Comparison between Sickness and Violence. 

149. Very little sickness is spontaneous, and with 
an army of sound men there is no good reason why 
there should be much loss of duty from disease. 
When company officers study for themselves the 
problems of ventilation, of food, of the healthfulness 
of camps, of water-supplv, of the disposal of excreta, 
when they concern themselves with soldiers as 
phvsiological agents, the army will be prepared for 
the highest exhibition of sustame^i «tcM\OTL* 

150. As wonJd be supposed, m ^«i«ife^^ 
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ties by violence are few, the ilisabiHty by disease 
oat of all proportion to tbat by injury. But in wai 
also deaths from sickness, quite independently of that 
sickness which 13 recovered from or which leads 
diiicharge without immediate loss of life, outnainbw 
many fold thoae from battle. Unlike in peace, tmj 
many of the diaease- causes of war are unavoidable. 

151. Ill the Mexican War, of the rogulur force 
officers and 8(i2 men, total 9I!5, were killed or died 
wounds, and 85 officers iind 46^11 men, total 47li, 
died of disease in the field, or rather less than 1 to 

Of the volunteers 1641) officers and men died 
violence and 10,'J8ti by disease, or a little less tfan 
1 to7. 

152. During the Rebellion 9i),183 white troops ditf 
from tlie casualties of battle and l'n,SO(j f rom dli- 
ease, or nearly 1 to 2 ; while for colored troops it 
3417 by violence and 2!),963 by disease, or 1 to 8,7. 

153. The German Army in the war of 1870—71 
the only one known to have kept its mortality frott 
disease below that fi-om battle. T'lis probably de- 
pended upon the shortuess of the war, the rapid 
ceasion of battles, the trained troops, and preanmablj 
upon its exact discipline being exerted for the card 
the mou as well as in other direutions 



II. 

MILITARY CLOTHING. 

Its Object, 

154. As war tears away the non-essentials but does 
not supply the deficiencies it exposes, the clothing he 
is compelled to wear should be suited to a soldier's 
arduous work. 

1 55. The essential object of all clothing is the pro- 
tection of the person from extremes of temperature, 
by conserving bodily heat in cold weather and pre- 
venting suffering from either solar heat or that 
generated by exercise. 

156. Soldiers should be dressed as nearly alike as 
possible, and uniforms have obvious military advan- 
tages. 

Distinctive Markings. 

157. Each arm should be distinguished, as at 
present, by its appropriate dress, and in large com- 
mands the divisions may conveniently be identified 
by corps badges. 

158. Corps badges are devices systematized and 
attached to the cap: e,g,^ a Maltese cross, a trefoil, a 
diamond in cloth, is the device for the corps; then 
those of the first division would be red, of the second 
white, of the third blue on a white ground, the fourth 
orange. 

159. They should be inconspicuous V> ^' 



bat serve both for identificatiou and as a sign of < 
radeship within the army. 

KiO. There is a constant temptation witli new 
troops to wear some conspicnons niai'ls of regimental 
significance, whose ultimate effect is to draw fire. 

161. Regimental facings are sometimes pressed in 
the interest of regimental esprit. Good results wouM 
follow with good troops. Btit ii minor obstacle k 
that of cost and a serious one that of supply. 

In tlie Crimea the British snffered severely in 
attempting to keep np the regimental clothing, nutl 
until it was abandoned the men were not suflicientlf 
clad. 

11(2. Our State troops will probably long maintain 
showy dress uniforms for puqioses of display. Bot 
their fighting clothing, the undress, should be nai- 
form with that of the United States for conTeuienc* 
of administration. 

Color. 
ICui. Color is a physiological and a military faotor 
in clothing. Military garments should bo nentral in 
tint. Gray and drab are the best colors, aifd uext 
a butternut dye, somewhat lighter than the faUgni 
overalls, 

UU. Blue will probably always remain the Unite! 
States uniform, and we can afford to sacrifice e 
material advantages to patriotic association. Bat it 
should be light rather than dark in shade, as ig tin 
tendency in the later issuea. 

JOS. Oolora draw fire in action in proportion 1« 
iAe/r co/ispioiioueuess, rod being t\\o i«(vit tleadlj m^ 
i^A/to the uext. Scarlet UlU with gtea.^ cftwiX-ts^H 
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left some dead apon the field that would have been 
saved in a plainer dress. The old-fashioned white 
cross-belts have had many victims. 

166. Dust-gray is the least readily observed of all 
colors, and the ordinary soil of the field is less marked 
upon it. 

167. Protection against the sun's rays depends 
entirely upon color, irrespective of texture. 

168. Color does not influence bodily heat, nor the 
external temperature except as directly derived from 
the sun. 

169. White absorbs the least heat, and is therefore 
the coolest; black the most, and is the warmest; and 
blue is next to black. 

170. Gray, because of its coolness in the sun and 
its inconspicuousness against nearly every background, 
is the best military color. 

171. The order in which colors draw fire is red, 
white, black or dark blue, light blue, butternut, dust- 
gray. 

172. The absorption of odor depends partly upon 
texture in proportion to the hygroscopic power of the 
material and partly upon color. Black absorbs odors 
the most, blue next, white least. 

173. White canvas overalls, therefore, are a rational 
dress for men grooming, as against blue woollen. 

Materials. 

Cotton and Linen, 

174. Cotton and linen both conduct heat rapidly, 
and both are very non-absorbent of water. 

175. Bodily exercise generates hQ&t^ "^Toi ' 
narilj is reduced by the eyapoiatiOTi <A i 
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perEpiration. When exercise cejiaes tlie heat ^n< 

IB correspondingly rednced, bnt the perspiration pw- 

siets for a time. 

IT*!. Cotton and linen, allowing the evaporation of 
this perspiration at a rate that would rapidly chill thf 
body when it remains at rest, therefore .ire not snit- 
able for ordinary military clothing, and are ]x)sitiTclt 
dangerous for those liable to violent exertion witb 
abrupt rests. 

177. When starched they are nearly as impermeaUi 
as wool to air, until perspiration breaks down tiit 
starch. 

178. Cotton is very cheap, and wears very welL 

179. liut at extreme southern statious the temppn- 
tnre of the air in the shade for long periods togeike 
is above the normal temperature of the body, and 
slowly enervates the system. It is therefore unreaaoi- 
able and hurtful to put the soldier nnder artifioial 
conditions (such as wearing heavy and dark vrool) t« 
increase that embarrassment. 

ISO. A thin white cotton tissue worn over a oloth 
coat will reduce the temperature iii the saa's nji 
la.li" h\ 

181. Wiiite duck sack-coat and trousers may 1» 
issued iu summer in extreme southern latitudes vh(n 
the department commander certifies its necessity. 

IS'i. Wliite outer clothing is uiithorized on eattitaiT 
grounds for Hospital Corps soldiers doing ward du^ 
at any station. 

]H'.i. It may be assumed that while all wool is bd' 

reosoTiubly oppressive, an entire cotton dress would bft 

(langBram tor men liable to the sudden exertions of 

mtUtary life. 
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Wool. 



184. Wool conducts heat hadly, and absorbs water 
freely in two ways. The water pernie^tea and dis- 
tends the fibres of the wool (hygroscopic water), and 
lies between the fibres (water of iiiterposition) . 

185. In relation to cotton or linen, wool absorbs 
hygroscopieally at least donble in proportion to its 
weight and quadruple in proportion to its surface. 

186. Wool, by absorbing the perspiration, coimter- 
acts the evaporation that persiata after excessive exer- 
cise. Dry woollen clothing condenses the vapor from 
the surface of the body, and gives out much heat that 
had become latent when the water of the body was 
vaporized (insensible pei-spiration). 

187. In cotton or linen the perspiration passes 
directly through, and evaporates on the outer surface. 

188. Whde dry wool is of coarse better than wet 
woollen clothing, it is rare that woollen clothes be- 
come saturated with bodily moisture; and even when 
they do, they can be partly dried by wringing, and 
thus become useful for further condensation and 
absorption. 

1811. Wool is not easily penetrated by cold winds, 
and its quality of non-conduction makes it nsefnl in 
cold and oppressive in warm climates. 

190. The chief disadvantage of woollen clothing, 
where the climate is aoitable, is the difticulty in wash- 
ing it. Badly washed, it shrinks in the fibre, and the 
whole after a time becomes smaller, harder, and 
probably less absorbent. Tliis is the bar to the issue 
of pure woollen underdo thing ioi ycvta ¥v^i. 

191. The remedy is the admixture oV ■jisQvA'y-^ "S 
^4»at. oi cotton, making the BO-c.a\\&i'nvB'cw>o- 
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193. There ie some reason to suppose that i 
wool dress acts as a partial preventive agaiDst tba 
malarial poison. 

1!IU. To wash woollens they slionlcl be placed i 
liot Hoap-snda and moved about freely; they ehonlti 
then be plunged in cold water, and when the soap has 
disappeared should be hung np without wringing. 
Woollens should never be rubhed nor wrung. (Parkea) 
Or; Put the woollens into water by themselves; do 
not rab soap on them, hut have it abundant ia the 
water; move tbem about freely, for cleansing; rinao 
them well, without rubbing, in clean water of the 
same temperature; hang them to dry, witliont nib- 
bing or wringing, but be careful to stretch them a 
little while drying, 

194. Tests for woollen cloth: When held agaioHt 
the light, it should show a nniforui texture, free from 
holes; folded and suddenly strutched, it should givo 
a clear ringing note; it should resist well vbea 
violently stretched; to the touch the texture must bs 
smooth and soft; to the eye it shouhl be-close, and 
free from straggly hair. The heavier it is to tiie siaat 
the better. 

H)5. Shoddy is old, used, and worked-over wool 
and cloth. It is ufK^u mixed with fresh wool, to tfaa 
detriment of the hitler, and is moat easily detected bj 
the tearing powur. 'I'his adnltemtion prevails under 
the greed of war. 

19((. Merge in a wpociet of woratod that haa tbe 

advantage of lightuoM (tombiiiud with the good quali-* 

iSea of the lennor wotdloiw. 

/fl?. Closely woven idiiUi, w\ihVi(ivwt v\\« mB.tatttU 

wta mth iluHi ,„nn> otMily i\m\ V\inV «t \ocwi ^ArtJa*. 
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Other Materials. 



198. Other materials naed as auxiliary clothing are 
leather, canvas, india-rubber aud oiled cloth. 

1S9. Leather when properly tanned is practically 
impervious to the wind, and is very warm; but it is 
only tit for rainless climates, except as foot-gear. 

200. Canvas slieds water, and is an excellent non- 
conductor of heat, and lined with wool it is admirable 
t cold. 
" Slickers," made by thoroughly washing 
canvas and soaking it with raw oil slotvlydriod in the 
sun, are admirable against rain, al'hough notolhcially 
recognized. 

202. India-rubber has a temporary but invaluable 
nee against rain, bnt cannot be worn persistently on 
account of its retaining the bodily heat and the 
perspiration. It loses its elasticity in very cold 
climates and becomes too distensible in very warm 
ones. It idtimately rots by the absorption of oxygen. 
As a water-proof sheet to jiloce on the ground it is of 
great value. 

1/eaiI Covering. 

203. The ideal military hat should protect against 
heat, cold, rain, and the glare of the sun. It should 
be attractive on parade, convenient under arms, and 
useful in bivonac. Such bas not yet been adopted. 
The great variety of hats authorized illustrates the 
difficulty. 

304, The felt helmet, heavy, hot, inflexible, and 
oppressive, ia an imitation ol forei^u it«ia,Vi«\ft.'{,\\t\ 
value except for show, and that^^t ^YttaX,'«^a\ft^^<''^j^ 
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•ZOo. The white helmet is a comfortable protection 
aguinat the summer san; but it is unfit for otHi 
seasons, and ia too conspicuoaB and iofiexible for the 
field. 

201}. The present forage cap is much more Berrioe- 

able than the old issue, in thut it clears the crown of 

the head, but it is not suihciently ventilated for hoi 

climates. Wat muslin in the top of any lieaddna 

; guards against sunstroke. 

207. With an open-air temperature of 90. 2° K. , the 
temperature within the crown of the old-pattern 
forage oap warn in the sun was 100.5°, in a bla<!k felt 
hat ^8.3", in an ordinary straw hat 96°, and id a 
cadet helmet ifi.S". 

20R. The campaign hat as isaned is a drab felt, 
with high crown and broad brim; fairly but not per 
feotly suited to the lieJd, hot not well adapted to 
garrison, 

20!). An ordinary sportsman's hat, with hijjl 

1 crown, double peak, and folding flaps, as evolved by 

[ hunters, would fulfil the requirements of open^ 

life. (Jf notitral color, to tie decorated to taste. For 

hot woathur it should be nf light canvas, and for ooU 

seasons lined. 

210, For mere puradc |uir]H>seB any hat not bM 
inioomfortablu, iid dosirml. 

ClHltn. 

21 1. The preHont ilreifM-coal i» closely fitting, wann, 
and opprcsxivo, and in merely i\ comI.Iv and hurUtil 
^eiit of display. It liui Iici'TI diacontinned for th* 

LIJoBpitai Corim. It romiironwn l\\e »v«6(i\ea, — ^- — '- 
^ereg with thoir action Mul ' ' "" 
ae cheet ir, ,i: i 






the most nnhygienic and therefore nnmilitary article 
of a soldier's apparel, because it directlj' Autagonizea 
the vigorous exertion he must maiie in the field, and 
to which all his training is supposed to be directed. 
The practical evidence of this is its iiiTariable aban- 
donment when the field is taken. 

Tight collars, whether of coats or shirts, disturb 
the blood-snpply of the head, affect vision, and may 
lead to serious consequences. 

312. The present undress coat is a loose, fairly 
fitting flannel sack, with pockets in the breast and tbe 
side skirts. When suflicieutly loose it is not coii- 
spicuonsly bad, but it is unsightly when tbe belt is 
worn. 

213. The hunting shirt, to which in some form all 
woodsmen and frontiersmen come, is the natural and 
typical military dress, and by slow degrees the work- 
ing dress of the army is approaching it, 

214. The ideal military blouse shonld follow the 
figure loosely, with yokes and gores; be large in the 
shoulder and arm for unconstrained exertion, and 
small at the wrist; full in t!]e body for abundant 
underclothing and free motion ; to have a belt between 
the body and skirt upon which the waist belt shonld 
fit, and shonld be held together in front by an inner 
belt with graduated fastenings; to have stout pockets 
in the body and skirt; skirt just short enough to clear 
the ground when kneeling to fire. It should be made 
of closely milled tight woollen clotli, or a good grade 
of navy flannel. 

215. The general and only objection made to such 

a dress is to call it b1ouc\i5, ^aV. "nn \ftasvV5&.N»- 
positioa by hia clothes w e\ft\ex -^e-rj n\^wsc* «: 



30 MOTES ON MILITAKY HYGIENB. 

soldierly. Setting up, not tiglit clothing, makes As 

martial figure. 

Shirts. 
216. A knit woollen undershirt, which Bometimu 
is unbearalile by delicate skina, and formerly, ut least, 
was too short, is issued. The later issues are better. 

317. It should be oue-third cotton for ordinary 
issue, and in three grades of tbickuea^. A soldier 
should be allowed to draw Iwo sizes, to wear one over 
the other if necessary. In hot dimates this sbonld 
be two-thirds cotton. 

318. Overshirts of flannel of various patterns hare 
lately been issued tentatively. The beet has a rolling 
collar and breast pockets, is reasonably full, and may 
be worn without the coat on fatigue. It approaches 
the hunting shirt, and is comfortable and iisefnl. 
These should be issued in three grades and many sizes 
with and without collars, for two or more to be worn 
together. 

21fl. Animal heat is best conserved by several 
superimposed similar garniente, taking advantage of 
tlie contained layers of air, which are poor conductors. 
This IS the custom of lumbermen and ice-cuttera, who 
discard overcoats while working. 

'i'iO. The chief utility of overcoats is againat 
atorms, and when not much indejiendent motion of 
the limbs is required. 

331. Color has no influence upon animal Iieat, bat 

dark colors absorb animal odors; hence nndershirts 

s/iould he Tight. All shirts should bo long gnoa^ 

after washing to fully protect i\\e abAomen. 

^y^. I„ the livid an extra shirt, lot wcmtv^ \wij( 
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shirts may be worn alternately. At the close of the 
day's work the worn shirt should be taken ofT, dried, 
atretohed, well heaten, and hung in the wind and sun. 
This should be done even when there is no change. 

333. The combination of perspii-ation and dnst is 
very disagreeable and hurtful, and drawers, stockings, 
and trousers should be treated as the shirts. 

224. The persons and underclothing of the men 
should be carefully inspected for cleanliness, in gar- 
rison and in camp. 

225. Dirty troops are always sickly troops, and 
men with clean shirts in their knapsacks at inspection 
may wear soiled clothes and have dirty skins. ^M 

Trousers. ^H 

226. TroHsera should he large over the lower pelvis; 
snug over the npper hips, with broad inner belt for 
secondary support; no suspenders; ample pockets; 
narrow and pliable bottoms, or cut so thai tbey may 
1)6 narrow or full at pleasure. In practice stockings 
are drawn over the tronsers' bottoms in mud and 
dust. 



Gaifers. 






%i1. Leggings theoretically are desirable as pi 
tecting the feet, ankles, and lower leg from dust and 
mnd. As issued of brown cotton duck the straps 
are too frail, they are not well fashioned at the bot- 
tom, (lud tliose for foot troops are too short. They 
would be much better if clasped with a spring about 
the calf instead of being laced as at present, UpAssit 
ifell marie and fitted tliey are ov^a \o 'C^a *3vstfawi-^ 
that holds n^'ainst all adiViUono.\ B.i:tw\es. ^'^ ^^.■«A»■TO^■ 
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Dratcers. 

!33S. Drawers are primarilj' for cleauliness, 
arily for warmth. _ Aa now issued the sol 
tempted to discard them iu hot weather, to hif 
mate discomfort and occasional risk of Iiealtb. 
should be of three grades and many sizes, and f 
proposed for trousers. 

Stockings. 

:239. Stockings are now tesned in woollen^ 
cotton. Woollen stockings fruqueiitlj caoa^i 
perspiration even in winter, when by the retenl 
moisture the feet are chilled. 

230, Wet feet may he on comfortable, bnt are 
harmful to a man in good health who is taking active 
exercise. It is when he allows himself to be chilled 
that he takes cold. But to be sedentary with wet 
feet may be dangeroas. 

231. A wet skin or wet feet under extreme cold m 
dangerous. An experienced man who has broken 
through tlie ice in the bitter weather of the northwest 
will not attempt to proceed until he has dried himseil 
and hiu clothes, stripping if necessitry to do it, and 
making if possible some sort of fire. 

Shoef and Boots. 

Ti'l. Cam]>aigns are won by marching, and eoldi 
cannot march with crippled feet. Kvon in tbeo 
A large juirt of the duty is performed ( 
ifooia ami efioos are potent to preser^W 
^ase inij)ortant Dienilwrs. 
• tJW. A good »hoii slioiiiiLl)»ve a i 
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project beyond the npper leather; a low, broad heel, 
no seams to press upon the akin; when sewed, thread 
well waxed aud stitches nnmerous; should allow one 
tenth in length and more in breadth for the expansion 
of the foot; should be large enough across the instep, 
but nowhere too large nor with rough inner seams, 
lest the folds made in fastening chafe, and the fric- 
tion of the moving shoo blister. 

'i'di. A common error Is an excess of leather in 
front of and a deficiency oyer the instep. 

235. The present shoe can probably be improved 
by making it high enough to embrace the ankle and 
wide enough to enclose the trousers' leg when desired, 
with a slit and tongue in front over which the sides 
may lace, like the Thompson hunting shoe. 

H'SG. The most constant and careful Bupervision is 
necessary to prevent men wearing unauthorized shoes, 
which are very liable to injnre their feet marcbiog, 

237. Good shoes will last about two months con- 
stantly marching over reasonably roagh roads, and 
much longer under more favorable conditions. But 
only brass-screwed or hob-nailed soles will withstand 
marching in climate and soil like those of Arizona. 

S38. Boots suited for the saddle are apt to chafe in 
walking, and cavalry should carry shoes for dis- 
mounted and camp duty. 

239. To substitute for the boot a shoe with a heavy 
detachable leg and etiS brace for mounted service, 
would probably add to the comfort and the efficiency 
of cavalry. 

240- Campaign shoes weigh 2J lbs. a pair, and the 
r required to he uarciaii \s, ^Vfe■a.^■^ 'wisa..\OT. 
■»ear. The baT-cu-tX %Vcyb, o^ *■ i-^-aSswt 
J, might be \,8isjBii. tw xNis, cwv^s '"^ 
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men should be taught to tobble and to apply glneJ 
patches. 

341. Boots and Bhoes in the field should be care- 
fally water-proofed, for which Parkes gives these 
practical directions: Dissolve hulf a ])ound of shoe- 
makers' dubbing carefully witb gentle heat in half a 
pint each of linseed-oil and solution of india-rubber. 
As this is very combustible, great care must bo taken. 
It should be rubbed into the boots, and be renewed 
about ouce in three months. The solution of iiidis- 
rubber is in ether, which evaporates easily, and is 
extremely iuSammable. 

242. Good marching 1b the complement and some- 
timeB the equivalent of good flgliting; and carefal 
inspection of the feet and instruction as to their care 
are necessary, especially with mw troops. 

343. All infantry officer shonlJ- be as solicitons me 
to the care of hia men's feet as a cavalry officer is oi 
his horses'. By frequent stated inspections he ahonld 
make Gure that the nails are well trimmed, that coras 
or chafes are not developing, and that the w^hole 
extremity is clean. 

244. When unaccuatomod to marching, the feet 
should be well soaped or greased before starting, 
prevent chafing. At the 
should bo waslied or wi}iLii 
whioh a very little wul 
be toughened by 
alum when praclii 

345, A blister 
ihe Joivest poll 
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246. This powder, adopted from the (Termans, is 
very useful in preventing sore feet: Salicylic acid 
three parts, starch ten parts, pulverized soapstoiie 
eighty -seven parts, each by weight. It is sifted in 
the shoes and stockings to keep the feet dry, to pre- 
vent chafing, and to heal sore spots. 

Other Articles of Clothing. 

247. The blankets and overcoats are excellent, and 
it is doubtful whether they can be improved upon 
except by lining the latter for cold stations. 

248. The canvas oversuits are very useful parts of 
the clothing allowance, and there are many occasions 
when they might with great advantage be taken into 
the field. 

249. The special articles, such as hoods, gloves, 
overshoes, and overcoats of extra warmth, now issued 
for protection against very severe weather are fully 
justified by the causes leading to their introduction 
and the results following their use. 

250. Formerly 15 per cent, of exposed garrisons 
were off duty several weeks each winter from frost- 
bite, not to speak of inability to take the field. Now 
frost-bite on duty in men thus protected is very rare. 

251. Abdominal protectors, small aprons made of 
two thicknesses of flannel sewed or quilted together 
and worn next the skin over the bowels, materially 
lessen those bowel affections that depend upon abru})t 
changes of temperature. These are not issued, ))iit 
there is no reason why they should not be in sub- 
tropical climates and elsewhere ow oe^mwi., 

252. Poncboea and water-prool "VAofi^^' 
protect against rain or gtouB<^ 
IjriDg upon one on damp grounA 
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much risk, but he will not be protected from the 
subjacent cold by the water-proof alone. 

253. Men should be encouraged to mend their own 
clothing, independently of craftsmen. A little syste- 
matic iustraction in sewing woald be labor well 
expended. 

25^. The subject of clothes deserves careful and 
constant attention by officers serving with troops. 
Administrative officers in the central bureaux most 
depend in great part upon the reports of company 
officers as to the results reached and the deficiencies 
to be corrected. But such reports should be made 
after well-considered study, for thoughtless complaint 
and immature advice are worse than none. 




255. " Force manifested in tlie living body mnat 
be the correlative expresaion of force previonaly latent 
in tlie food eaten or the tissue formed." That is, a 
Boldier'a food mnat be adequate to repair the ordinarj' 
wear and tear and, if nnfortunately he is yet a grow- 
ing lad, to supply additional tissue. 

256. Food supplies energy and animal heat, partly 
directly and partly by replacing expended tiasne. 

257. There are five general clasaea of food, viz.: 
the albuminates (flesh); the hydroearbons (fats); 
the carbohydrates (starch and sugar); the salts; and 
water, lii one sense tlie air alao may be called a food. 
Theae are combined in two groups, the nitrogenous 
and the non-nitrogenoiia. 

258. The nitrogenous substances are necBssary in 
the manifestations of energy. 

259. " Every structure in the body in which any 
form of energy ia manifested, aa heat, mechanical 
motion, chemical or electrical action, is nitrogenous." 
(Parkea.) 

260. The presence of nitrogen controls the abaorp- 
tion of oxygen from the atmosphere. " The absorp- 
tion of oxygen doca not determine the changes in the 

I tJBsnes, bat the changes in l,\ie fesAea i.^'^fctwivofc '<^j^*■ 
•T'rption of osjgen." (^PiwYea.^ 
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261. Life is really a form of motion; the moment 
a tissne or a body is microscopically iit rest it is 

362. The albuminates, or albaminoids, receive 
their clasB name from their most marked icgredient 
— albumen. Albumen ia a complex aabstance, chiefly 
remarkable for the presence of nitrogen (N) and of a 
little sulphur (S). Its formula is 0,,H,N.,C„S. 

263. The albuminates are found iu the flesh ami 
blood of animalg, in milk as casein, in seed) 
cially in legnmes, and in a certain proportion in tlu 
gluten of wheat and in other cereals. 

36-1. The various albuminates are not identical, bnt 
are similar, and viewed as food their value rests upra 
their contained N, 

265. The starches and sngars are generally gronped 
together as carbohydrates. 

26G. Starch, C,H,^0„ is found in all cereals, 
cially in wheat, oats, maize, barley, and rye; in tht 
legumes or pulsee; in rice, buckwheat, etc.; iii the 
potato; in carrots, parsnips, and turnips. 

26T. Under the action of saliva in the process of 
digestion, and by the aid of cookery, starch is con- 
verted into dextrine of identical chemical compoaitteo 
and into grape-sugar or glucose, C,H„0,II,0. 

268. Cane-sugar, C|,II|,0,|, is also converted ialo 
grape-sugar early in the process of digestion, and . 
the liver it ia transformed into glycogen or aniiad 
starch, CJI^/),. Tliis is stored np in the body, 
be called on as needed. 

20!). Tiie anrjjhisage of grape-sugar goes to 
fat, and that sweets are fattening ia notorious. 
^ru The hydrocarbons. generivUv k«awn as t^ 
Ate, contain much more 11 imd'' " TOa.<iV\. 
^iiaa the carbohydrateii TV i /■^^^■jjij I 
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S7l. The phyBiology of fat and of ita digestion is 
yet very obscure, and only the rudiments of the cur- 
rent belief about it follow. 

272. The hydrocurbona are derifed from the fata 
and oils of commerce, but as stored in the body the 
fat is cliielly derived from the carbohydrates. There 
is no present proof that fat is stored in the body as 
fat. 

273. Fat taken as food is broken up in fine parti- 
cles In the intestines and there absorbed. It is 
believed thnt part of it is taken up in the tisanes ttnd 
the rest is burnt as fuel. Fat seems essential to all 
growth, and hence especially necessary to growing 
youth. 

274. Fat OS fat is generally objectionable to the 
Btomach iu health, anil its grosser forms are apt to 
disgust the appetite. But the wise instincts of nature 
allow much more of the animal fata to be eaten in 
cold than iu warm climates. 

275. but in the warmer latitudes the vegetable 
oils are freely consumed. 

27l). The main point to be remembered is that 
both carbohydrates (sugars and atarciies) and hydro- 
carbons (fats and oils) are necessary parts of human 
diet. 

277. The inorganic salts aro chiefly chlorideB and 
phosphates, compounds of calcium, potasainm, and 
eodinm, not great in amonnt, bnt important, and 
generally scipplied in composition with the ordinary 
alimentary substances. 

278. The value of common salt (NaCl) is notorious, 
it is found in every tisane except the enamel of Uve. 
teetb, it assists digestion, itni\ m ^ot''. t 

of fluids through tlie deu^T ^;\%'avxe.'i- 
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279. Lime helps to make bone, aud potaasinj 
make blood and muscle. 

380. The vegetable salts, the lactates, tartrates, 
citrates, and acetates, become carbonates in tbe blood. 
These are peculiarly important, because scnrvy ^>- 
pears in their absence. 

381. The acids from which these salts are derived 
exist chiefly in fresh vegetables. Tlieir nutritive 
value is small, but it is a well-known principle of 
dietetics that they must be supplied. 

382. Water is not strictly a food, inasmuch as " it 
undergoes no change, no chemical alteration, in the 
body, and hence is not snsceptibleof liberating force. 
Bnt it contributes to chemical change by supplying 
a necessary condition for its occurrence in other 
bodies." 

383. Water makes the solution of the food necea- 
aary for digestion ; the tissues are bathed in fluid, and 
our secretions and excretions in great part escape itk 
water. 

It carries the solid infinitesimal tissue-making par- 
ticles all through tbe body, aud bears away excn- 
mentitJous matter. 

384. A man dies of thirst sooner than of hungsr, 
and the wounded require water to supply an assential 
element in the escaping blood. 

285. Water also has a peculiar bygienio Talae u 
one of the most common iiveuues for the iutrodnction 
of serious disease. 

28*1. The practical point to determine is what food 
is necessary for the repair of waste in soldiers, anj 
Iiow ft ia to be supplied, 
S8Z The salts, being geneTa\\5 ioatvA \t\ «n.%.ti\«\ 
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qnantities in ordinary alimentary Biibataiicea, need not 
be considered. 

288. On the fundamental principle that it is the 
province of food to supply energy and animal heat, 
the general proposition is that C and N represent the 
I'eqnired materials, and that mau needs about fifteen 
times aB mucib C as N. 

389, Practically the albnminatea are the chief 
sonrcBB of the nitrogen, and the fats, atarchee, and 
sugars supply the carbon ; but almost every food con- 
tains both elements. 

Thus, starchy food does not contain starch alone, 
bnt it is chiefly starch. 

290. The problem of all diets is to secure the 
proper proportion of each class and form of food at a 
practicable cost, and to utilize it without undue strain 
upon the animal economy. 

291. Confining a man to a meat diet would require 
him to absorb four times as much nitrogen as neces- 
sary in order to get siifBcient carbon; or a bread diet 
would overload him with carbon before he received 
enough nitrogen. 

292. To supply the desirable K and C by one kind 
of food alone would require (ij lbs, of flesh, or 4^ lbs. 
of bread, or 15 lbs. of potatoes a day, and this at the 
risk of disease from the surplus, supposing the whole 
to be digested, 

293. The albumen of flesh must therefore be sup- 
plemented by fats, starches, sugars, organic acids, 
Bslts, etc., and bread requires flesh, fat, etc, 

2£i4. All food contains water in mechanical com- 
bination, which is disiegarded in calculatw^ <u\\%t 
uatritive value. 
Therefore jo determining We amowi't «A- ■«'«*' ^«^ 
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allowauce mast be maile for the coutaiued water M 
about 50 per cent, ailditional. 

295. I'arkea makes tbis estimate of the daily water- 
free food necessary for a soldier: 



Albnminatea (fleah) 4.S1 

Hydrocurbons (fats) 3.53 

Carboliyd rates (stsrclieB and sugars) 11.71 



For other tables see latter pages. 
396. Besides tiie solids, from 3 to pints of liquids 
, are taken daily. 

297. But under conditions of enforced inactivity, 
' and especially where privation compels, life may be 

anstaiaed on much less than the standard. 

Tims, at the siege of Paris inactive persons sab- 
aisted on 1 oz. meat and 10 oz. bread per diem. 

298. The ration is the established allowance of 
food for one person for one day, not for one meal, u 

I many non-military people suppose. 

299. Col. Perrin, Medical Department, has deter- 
I mined that, making every possible combination of the 

I ration, the older issue lacked some particnlar for 

garrison use, and that in all but the issue of salt pork 
for beef, and hard bread for soft bread, it was below 
the standard for the field. As pork ia fre<iiieiitlj 
unavailable for marching troops, the ration, howew 
I combined, ia theoretically insufficient. 

I 3<K). Qarriaon life really corresnonfis with the " life 

I of activity " of the physiologiitB, awi \.\w ^^esX. 
i&Hjlsi/oa, viz., I beef mid i \»wi(ju,tati\*teBAj 
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I and coffee = 36. 8S oz., and is 3.;!T oz. below what ia 
required. 

301. In practice the deficiency is mode up by not 
using all the bacon, sugar, coffee, soap, candles, and 
vinegar, and with the Bayings purchasing flour and 
other articJes; by adding produce fi'oni the gardens, 
occasionally by hunting, fishing, etc., and by contri- 
butions from the men. 

303. The iJeu, that the ration is in excess receives 
color from the escess of fats and salts in the bacon, 
and from the possibility of the sale of part of it when 

' all bacon is issued. 

30U. Hugar and coffee should be saved only when 
the albaniinates are so low as to require their trans- 
mutation into nitrogenous food. 

304. The consumption of the regulation ration in 
garrison is so variable owing to barter, sale and pur- 
chase, cultivation, etc., that it is useless to attempt 
to judge of its fitness in one place from its suitability 
to another. 

305. In the field, where it is most important, it is 
leaet elastic and no back rations are issued. 

30ij. Practically the question is: Are the bread and 
the meat sufficient? 

307. The standard soft bread ration is 18 oz., 
which may be increased by employing the Havings, at 
the option of the conned of administration, to SO oz. 
During a part of the Civil War 22 oz. of soft bread 
or fionr was issued, and also 30 lbs. of potatoes, to the 
100 rations. 

308, Under the law of 1890 one ponnd of vege- 
tables is part of the ration. This may be issued as 
100 per cent, freah potatoes, ot Wl -pet cr.wi.'^- V(«Sw 

potatoes and HO percent. fres\^ oTiiou^, ot 1'Cn 'S*^'^ '^■^'■^'^' 
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fresh potatoea and 30 per cent, canned tomatoes W 
otlier vegetables. The Subsistence Department por- 
ch asea no savings of these. 

309. Medical officers of experience have adTised 
that an adequate ration should coiiBist as follows, in 
comparison with the present allowance: 

Propoaefl. Koir. 

FresU !ieef or otlicr fresh meat 20 SO 

orSaUbeef 20 S3 

or Pork or bacon 18 1% 

Flour 23 18 ' 

or Soft bread 23 IB 

Esce|)l on fatigue, wlien 

Flour or soft bread 24 — 

or Hard bread 18 IB 

anrf Floor 4.8 — 

or Corn meal 24 20 

Beaas or pease 2.4 2.4 

or Money value in milk, fteub or uauued, or 
cheese if possible. 

Potatoes 60 lbs. to 100 rations 9.6 10 

or Otherwise, money value in fresh or dried 
fruit, 

Rice 1.6 l.B 

or Value in freali vegetablea. 

Sugar 3.4 3.4 

Coffee, green 1.6 LB 

or ■ ■ roasted 1.28 1.88 

OcTea 24 .SS 

(iiirf Candles, soap, pepper, etc. 

310. The foregoing table gives an excess of l.SBi 
oz. water-free food over the average physiological 
regairementa, with wliicli to obtain a neoesstTf 

varfetv. 
311. The ration of beet ia eat\maX*A oo, *fllv*^ 
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. (tf ike raw issue. There ia ii waste of 5 per cent, in 
cutting up the careaBS. A fair proportion of bone in 
beef JH 20 per cent. In cooking, meat aJirinka about 
25 per ceut. iii weight. 

312. When the quality oi beef is good the iasue is 
aafficiant, hut no savingH of beef can be purcliaged by 
the government. 

It 16 insufJicieat when taken from tough Texas 
. cattle, or when issued in tlie spring from frozen 
carcasses slaughtered in the autumn. 

In cooking frozen meat the loss is believed to he 10 
per cent, more than with fresh meat. 

313. The proportion of forcquarters to hindqaarters 
is about 8 to 7. 

314. Beef for issne should be well grown and 
nouriabed, and cattle are best about i years old. 
Steers should weigh about 1000 pounds. 

315. The weight is beat determined by putting 
average samples on the scales. Sixty per cent, of the 
lire weight Is the average net weight. 

316. When weighing is impracticable, use thia 
formula : 

{C X .08) X iX 43= IF (net). 

C= girth behind shoulder-blades; i = length from 
front of shonlder-hlades to root of tail; 43 Ibe. 
= cubic foot of flesh. 0-'= weight. (C=ciic. ; 
,08 = .07958; 6" x .08 = contents.) 

CV. C X 5L-^ 1,5 ^ If. 

If fat, divide by 1.425; if lean, by 1.575. 

317. In temperate climates beef shoMii Nva ^kSv^ 
24-3S boara before ieaue; in laot t^Msa.'wa, VASi 
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318. Good beef fiboukl have about tiO per cent. 
bone; the fat should be firm aud sufficient, bnt not 
in excess; and the flesh iirm, elastic, and marbled 
ffom little veiuB running througb it. 

a 19. From good meat placed on a white plate a 
little reddish fluid will be found to exude. Thu k 
not a bad indication, as it is Eometimes thought to be. 

320. The flesh of young animals is pale and moist, 
and that of old animals is dark. 

A deep purple indicates that the animal has died 
with the blood in it. 

lilood is objectionable, not because it jy tiuheftlthy 
in itself, but because it decomposes verj rapidly. 

321. None of the meat should be livid, and the 
interior should be the same color or a little paler than 
the surface. 

There should be no softening nor flnid within the 
tissues. In commencing putrefaction the color is first 
paler and later greenish, and the odor disagreeable. 

To Cook Meat. 

Boilinif. 

332, For boiling, the pieces (of any meat) ehoold 

be as large as possible, and bo plunged into boiling 

water to coagulate the albumen in the exterior layer, 

and thas retain the inner juices. 

Z'iS. After 5 or 10 minutes the water should b* 
reduced to 100° F, Aboye 170° the meat becomes 
bard and indigestible. Albumen becomes stringy nt 
134" and coagulates at ltiU°, but of course the interior 
of a large piece of meat is cooler tiian the surftioe or 
tJian the water. 
3^4. Soldier cooWa generally usoax,c«aai'itt'i»»>,^: 



specting officers should check them with 
the assistance of the Isitcheii theroiometer. 

325. Meat ia more efEectually cooked at this lower 
temperature tliau by boiling. 

326. Simmering and boiling are the same. The 
water should not simmer, but remain at 160°-17O° P. 
fifteen minutes for each pound of meat. Hence 
aq-calied boiled meat is not boiled — or should not bo. 

337. That actual boiling is not necessary is illus- 
trated by the fact that meat " boiled " at Fort Lewis 
or at Denver and that at the seaside are practically 
the same, although at the higher elovatiuu the boiling 
temperature id lower. 

Water boils at ) [= fi' } less for -j ^f™ i t 

vation owing to diminished pressure. 
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Eoasting, Sakinff, Frying, and .Stewing. ' 

328. The so-called roasting is baking; but meat 
may be roasted by cutting it into pieces, 1-3 in. sq., 
And holding it for a few minutes before a hot lire, as 
in the field. 

329. In baking first apply an inteuse heat to 
"coagulate the outer albumen and then reduce the 
temperature. 

330. To fry is to boil in fat, which would be 
excellent, but is never done. 

331. Slowly heated, fat evolves fatty acids, gen- 
erally injurious, penetrating the particles of frying 
.Kood and enveloping theni in grcaee. 

The gastric juice cannot disao\Ne \:\im ^.^vi \\.'^a».M. 
•ritant iu the stomach. 
53S^ Xo iry properly the iat »\ioa\a- as^eai "w^^ 
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The teniperatiiro known as " boiling hot " is shona 
by little jets of suioke, not stetuu, from the surface. 

Fat cannot boil under ordinary atinoBpheric press- 
ure, although a fatty acid of butter, butyric, may do 
80. The appearance of boiling, the sputtering, ie due 
to water in the lard. 

333. Food cooked in fat should be draiiied for n 
few minutes in a sieve. 

334. To stew meat, small pieces should be kept for 
about two hours at a moderate heat {134° -|- F.) in u. 
little water. 

The object is to partly extract the juices, keeping 
the albumen semi-huid and retaining all the surroaod- 
iug liquid. 

335. That very high temperatures are unneceaaary 
in cooking meat the Norwegian stove (as modified, 
Warreu's cooker) shows: 

In its simplest form this ia a wooden box thickly 
lined with felt. In the middle is a stew-pan with a 
felt lid. The contents are heated us desired, the pan 
is placed in the box, which is covered, and left to 
itself. In a few hours the work is done without the 
need of more fire, 

33C. The chemist's water-bath, of which a gloe-pot 
is the type, is an excellent cooking apparatas and 
might well be used in all garrison kitchens. 

Soup-making. 

337. To make soup put uncooked meat into cold 

water (1 Ih. lean meat to 1 qt. water), heat gradually 

and cook slowly, liapid boiling drives of! the aromit 

and prohaMy part of the nutritious matter. 

Cracked hones by their (WasiA^m^ tomww add to 

I jto strength, Copkgii tfteat u^*^ ^^ ixi-i^A. Na 
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three-qnarters of an hour after potting on the fire; ' 

vegetahlea, except potatoes, one hour and a half 
before it is done; potatoes, 30 minates. The more 
fragments of cooked or uncooked meat and broken 
bones the better. 

338. A Ecriipuloiisly clean pot, slow cooking, and 
constant skimniing are the eseentials of so np- making. 

339. Soup stock is made by putting lean meat in 
cold water, three ponnds to a gallon, and cooking 
slowly for Beveral hours. The fat is skimmed off and 
a. jelly remains iiiter cooling. This is re-disaolved by 
heat and re-boiling, and water and seasoning are added 
as needed. Although rarely done, such stock can be 
made in camp and carried on the march. 

Salt Beef. 

340. The ration of salt beef is 22 ounces. 

The nutritive value of salt beef may be reckoned at 
two-thirds that of fresh, decreasing by age. 

341. Meat is salted to preserve it, but this is at the 
expense of some nutritive matters that pass into the 

343. From brine in which beef has been salted 
about half a pound of flesh extract to the gallon may 
be taken by dialysis. But briue several times used 
becomes poisonous, by the decomposition of the con- 
tained animal substances. 

Fresfi Fork. 
343. Fresh pork, never issued, is sometimes ob- 
tained through tbe company fund or otherwise. This 
and veal are, liable .to.' 'wase 4ia■^JH^R's.^ ^fli«»a&^ "'^'^ 

m^oti>,: Add especially poik, ahoxAi \)% n*-^ «asjts||,^ J 
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Salt Pork. 



344. Salt pork coataius much more N and flu 
fresh port and is issued at 12 ounces to the ration. 

345. Siilt pork and salt beef are carried with dif 
ciilty in tlie field, and are not very acceptable. Wheu 
cooked )iard aud dry they are toagh and insipid. 
Stuch nutritive principle passea into the brine, leav- 
ing only a fictitious nitrogeueous value to the GOiids. 

Bacon. 

346. Bacon, containing much more N iiml C thni 
fresh pork, is issued at 12 ounces to the ration. 

347. On the march pork should be thoroaghlj 
boiled after making camp and then be set aeide ta 
cool for use the next day. 

348. Bacon is the exception to the rule that cored 
meats are less digestible than fresh. Its fat is more 
acceptable than pork, it is easily transported, and i( 
well suited to the wants of severe exercise. 

349. Bat hacou Is not acceptable to those notia 
rude physical health, and to most men in hot climatee, 
except as an occasional diet; and sometimes it irastoi. 
as mach as 30-25 per cent, under natural he«t. 
Bacon atop-fed and summer-cured wastes much mora 
rapidly than that corn-fed and winter- cured, 

350. Notwithstanding its waste under lieat, prop- 
erly selected bacon should generally be fiubstitated 
for salt pork at southern posts. It should be stored 
in bins with bulk salt in alternate lay 

351; Bacon witli very deep layers of fat and (bin 

Ja/erg.-ol )ea;i . f<hpi!ld only, fie, issued at northern 

itaejoiis, 'at h ca/;. neiMier bt ccoktd \novet\^ \Ti*ax 
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weight of the sides determines tlie proportion of fat. 
Sides weighing from 25 to 50 lbs. are preferable. 

352. When the fat of bacon is yellow and the taste 
is strong, the meat is rusty or tainted ; when the lean 
has brown or black spots, it is not good. 

Bacon from stag hogs or those fed on mast may be 
yellowish and still be good. 

Corned Beef, 

353. Cooked corned beef in cans at 12 oz. is a sub- 
stitutive part of the ration where cooking is imprac- 
ticable. 

It has double the nutritive quality of the same 
quantity of uncooked beef, and will probably play an 
important part in future wars. 

354. It contains 60 per cent, solids, of which 40 
are albuminoids, 15 fat, and 5 salts. Nitrogen is 6 
per cent, of the whole. 

355. Corning is treating raw beef to a pickle, for 
which this is a good formula: 

To 50 lbs. beef take 2 gals, water, 4 lbs. salt, 1^ 
lbs. brown sugar, 1^ oz. saltpetre, ^ oz. saleratus. 
Boil, skim, and cool gradually. When cold put the 
beef in the brine under a weight. It may be used in 
8 or 10 days. This is to be boiled. 

After the brine has been used four times it must be 
boiled and skimmed. This may be repeated three 
times. 

Diseased Meat. 

356. " Bad," that is, decompoe»m%^ tcv»^V> ^<^\i^^ 
not be eaten, hut meat from an\Tiisi\^ «<aSL<^fa\J^ 

severe and mortal diseases may "bft consQCDT 
Jiarw, While such food ordin««^W ^<q 
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damned, in severe etraita it is better to issae it 
to allow troopB to starve. 

357. Animals ill and dead of tbe cattle plague 
(rinderpest) and of epidemic plenro-pueumonia h»ve 
been eaten repeatedly without harm, and as late u 
1871 horses dead of glanders were conanmed in Iwge 
numbers at the siege of Parin. 

358. But it is essential that such meat be thor- 
oughly cooked, and it is much safer that all the blood 
be carefully drained and not used. 

350k But tuberculous (consumptive) meat niftj 
infect the consumer, and milk from such oows it 
daugerouB. 

360. Ordinarily, animals affected with malignant 
pustule should be burned, not biiried. 

3K1. Hut while all diseased animals are not nec^ 
sarily to be condemned as food, persons have been 
poisoned by the stronger medicines with which tlwj 
have been treated. 

303. Besides consumption, beef and pork wb«o 
imperfectly cooked may communicate tape-worm, uid 
pork the tricliiua, to man. 

3fi3. 'I'lie meaele of the hog and of tlie or is a worm 
which when swallowed generates tape-worm ia mao, 

304, The measle (cysticorcus-ci) is a small roniul 
body observable with the naked eye, and what, 
numerous the flesh crackles on cutting. 

To speak of old and rusty pork as" measly "k 
incorrect. 

365. Trichina spiralis when swallowed by man 
resnlta in a highly painful ;< irons disetiaa. 

^00. All doubtful m- be thorough^ 

aoo&eii. 
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(160° + F.). But if the interior of boiled or roasted 
pork BhowH the color of uncooked meiit this hae not 
been attiiined. Trichinfe are also killed by hot, not 
common, smoking. 

367. Sanaages and pies from meat apparently 
wholesome become poisonona by the formation of a 
yet nnknown sQ-bstance. Age is presumed to be one 
of the factors. 

368. In Tanri weather hash prepared the night 
before it is to he eaten and stale mixed dishes are 
liable to induce colic and diarrhipa. 

369. Meat may be preserved for some time by lieat- 
ing very strongly the outside, thus coagulating the 
albumen in the outer layers and hermetically sealing 
the interior. 

370. The application of charcoal or sugar to the 
surface is preservative, and gunpowder rubbed into 
the surface would probably have a similar effect. 

371. In cooking vegetables there is a shrinkage of 
about 10 per cent., exclnaive of wiiBta. 

BTvad. 

372. Bread, the other important part of the ration 
with meat, — for praotically bread and meat make np 
its value, — is the only portion of it in which there is 
no waste. 

373. Bread is not a complete diet, being deficient 
in fat and moderately in N; hence butter or other 
greasy food is eaten with it by instinct. But it is one 
of the few foods that never pa!! upon the appetite. 

374. In making bread there is a gain of one-third 
in weight over the flour used. It \a y*^^*>^'& M-^A-st 
the concurrent authority of the cci\r!vcS\. <A ^\««K'*- 

Jrat/ou aad the eommaudiug o&\oet \» vDi««**' ''^^ 
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bread ration to tliG full extent of the flour 
to any part thereof. 

375. Bnt if tlic bread ia made and issued by tlis 
Subsistence Department the savings will accrue to il, 
and no increase over the authorized weight of tlie. 
bread can be expected. 

37G. The weight of the bread ration is to be taketi 
cold, bread losing weight after baking. 

377. Dough is flour mixed witli salt and water. 
Bread is dough distended through its particles Till) 

CO, and cooked, 

378. Flour is tlie crushed kerne! of wheat with tia 
two outer husks removed. 

379. Flour contains 9-14 par cent. N, chiefly in the 
gluteu, and 00-70 parts carbonaceous matter (atantl, 
dextrine, sugar). 

380. The husks or bran contain about 15 per cent, 
N, 3.5 fat, and 5.7 suits. Althougli theoreticallj 
nutritiouB, it is not so practically from its iudigesli- 
bility. 

" Whole flour" is of doubtfnl utility, because of 
the mechanical irritation of the bran. 

381. " High ].>ateut ''' flour is classed as the fiuasli 
bat moderately dressed or "straight" flonr ia tlw 
best for issue. 

382. " Straight " t\onr ia tiie whole product of tlic 
wheat lesa the refuse, with a small percentage of low 
grades. A bushel of wheat (IJO lbs.) should yield 
about 44 lbs. of this flour. 

381). "Family" flour ia generally a liigh patwi* 

sliarp, and well milled from selected wheat, and tbu 

of higher price. 

364. Flour IP '^uc^^, coVi^v, Voale, qJm^ 

«ot/ streagLh o _ ,_ 
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S8fi. Formerly absolnte Boioothnesa and whiteiiGBS 
■were siguB of the best quality; but the roller proceae, 
by which moat Hour is now made, does not yield an 
impalpable powder, but one alightly rough, and the 
dark color of the hard ■winter wheat (" RiiBBiau " and 
" Turkey ") gives that flour a marked yellow tiugc. 

386. Nevertheless decided grittiiiesa or excessive 
yellowness indicates, as formerly, comiiieucing change. 

38?. Whatever the standard, flour must be uniform 
in color. Specks show imperfect milling or very low 
grade. 

388. Dry roller process flour is not as adhesive as 
buhr-atone flour, 

389. Good flour is aligiitly acid to teat-paper, but 
not to the taate. llecognizable acidity indicates 
change. Acid flour makes sour bread. 

390. A disagreeable taste, or muaty or BOnr odote, 
indicate bad Hour. 

391. Boiling wikter poured on a handful of flour 
should evolve no odor other than that of freshly 
ground wheat. 

392. The relative strength and elasticity of the 
glnten make a standard for comparison between 
different qualities of flour by the dough test. 

393. Dough Test. — Mix carefully flonr 2 oz., water 
1 oz, ; when the tlour is all incorporatsd , shape tiiu 
mass into a cylinder 1| inches in diameter by 3j 
inches high, standing on its base; after 30 minntea it 
is evidence of strength if it has stood np well with a 
hardened dry surface; if it falls, flattens, or runs over 
the plate, it is a sign of weakness, of inferior milling, 
or of poor stock. Knead it again carefallY^fl.a.Uw'&.'A. 
and pall it out gently, not aviMerA-j , ^m -itiwv^ 

£ iucheB; ahoald it rcbounil q^alck\^, \\. Sa exXCie'B&fc "^^ 
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strength and aaperior ginten. Again knead it gentl;, 
flatten it ont nniformlj to the size of a plate, gentlj 
and gradually pnll it at the edges until it is very thin, 
like distended mhber; if this can be done without 
tearing, it shows strength and superior gluten. 

39i. Failure of the dough test shows weak flour 
from poor wheat, sprouted, damaged, or old, or im- 
perfect milling and defective gluten. 

395. Fiotir absorbs odors readily, hence it should 
never be stored near vegetables, f rnits, spices, tobacco, 
tnrpentine, coal oil, eto. 

39(i. Flour sacks should be piled about nine high, 
with the tiers six inches apart, in a dry room. 

397. In making bread the temperature to whloh 
the dough is raised coagulates the albumen and tram- 
forms part of the starch into devtrine, and a certain 
amount of sugar and CO, is formed. 

398. Bread may be made iu three ways: 

(1) By generating CO, by yeast or other ferment 
added to dough. 

(2) By mixing sodium or ammonium carbonate 
with the dough and adding hydrochloric, tartaric, 
phosphoric, or citric acid {baking powder). 

(3) By forcing CO, through the dough (aerated 
bread). 

The third is probably the best method, becauae the 
conTersion of starch into dextrine, sugar, and lactit 
acid is limited, but it requires special apparatus. 

399. A good baking powder is: Tartaric acidt 
3 oz., bicarbonate of soda and arrowroot each 3 ok.; 

a// well mixed and kept perfectly dry iu a wH^ 
monthed bottle. (Yeo.> 
^00. The first is tli© ordmarj g.a.ttVs'i-ii 
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For 80 lbs, flonr take 8-12 lbs. tepid water, 4 oz. 
yeast, with a little potato and l|-2 oz. Bait. 

The baker's skill checks tlie fermeiitatioa at the 
proper point. 

401. A little alnm is empirically added in making 
bread, its action being uncertain. Some snppose it 
limits excessive changes, others that it aids in the 
formation ot CO,, 

402. Alum whitens bread and utilizes some flour 
that otherwise could not be used. In the small 
quantities in which it is legitimately used it is harm- 
less. Alnm in excess, as in some baking powders, 
delays digestion. 

403. Bread is heavy from bad yeast fermenting too 
rapidly, or when it has not fermented enough, oc 
when too mucli or too little heat is used. 

It is bitter from bitter yeast. 

It moulds rapidly from an excess of water. 

404. If acid flonr must be used, lime-water (from 
quick-lime) is required. 

405. Yeast is the ordinary fermout. 

406. Leaven is oi-dinary dough kept moderately 
warm for some time, of wfjieh a lump undergoing 
fei-mentation is kneaded into fresh flour and water 
and made to permeate the whole, 

407. Occasionally flour is found that ia poor in 
quality. Flonr from sandy soil or where lime ia 
deficient may rise well enough, but becomes heavy 
and sour as it cools. The same condition may follow 
the use of yeast from too old stock, flood broad may 
be made with such flour by iising lime-water. 

408. To prepare this lime-water, keeij a bwitnV lA. 
water in the bottom of whicli \a 1 \\\. <\jx\06-\^«iS5- 

jStir tbia up weU. and allow it to sBttVe m ^-vo^e ^'^'^ '**'^ 
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batch, and keep it well supplied with quick-lime BO 
that it may he iictive. 

403. Bread from Arizona-grown wiieat is freqaent)^ 
complained of as poor. Possihly this device msy cor- 
rect it, as it did large qiiatitities of flour in the eariy 
days of the war. 

410. For an army operating on a line of railroad n 
bakery at the general or secondary base ciin supply it. 
In camps o£ any permanence iron portable ovens will 
establish temporary bakeTies. For marching eolumiu 
bakery wagons in whlcli men can knea<l the dongh, 
and travelling ovens to go where guns can pass, are 
practicable. 

411. For brigades or less, not in permanent campe, 
the baking, an the cooking, mnst as a rale be done Djr 
company. 

41^. The more common methods are: Barrel orens, 
Dutch ovens, mesa-pans, frying-pans, holes in the 
ground. 

ii'S. Tbe barrel oven: A barrel with its head ont 
is laid on its side in a hollow, it is covered thronghout 
with wet clay (i-S in. and this with dry -earth for 
(J in., leaving a 3 -in. opening at the top of the farther 
end for a flue. The staves are burned ont, and for 
use when heated the front and flue are closed. 

414. A Dutch oven is a heavy flat iron pot with 
short legs and top fltting with a flange. It is heated 
by coals beneath and above. It ia economical to ttse 
a trench with several. This ia well adapted for com- 
pany cooking when fuel and transportation on 
abundant. 

4JS. Tho Bnzzacott field-oven, recently invented 

-awrf tested, appears well &''■•"'"■> lot \)u.V\\\?, w\.i cmnr 

Paof cooking. Ita caf, "fttot auA \\a -^wi" 
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«Dd cost are lesB than the Dutch oven, aad it can be 
carried wherever there is moderate tratiaportiition. 

41(i. To bake in mesa-pinis: Gut of! 1^- in. of the 
iron rim of one pan, leaving a rough edge; fill the 
cut pan two-thirds with dough and cover with a per- 
jfect pan inverted ; place these in a hole 18-20 in. deep 
in which a fire has burned 5-0 honra and from which 
all the cinders but a bed 3-3 in. deep have been 
removed. Cover the pans with hot cinders and with 
earth and leave them S-(} hours. The rough edges of 
the cut pun permit tlie escape of gases and the breadi I 
vill not rise to the top. I 

417. To use a frying-pan: Grease it and set it over 
embers till the grease melts*, put in dough rolled ^ in, 
thick and set on the tire; shake the pan to prevent 
Btickiug; when the lower crust forms, remove the 
bread and set it up on edge close to the flre and turn 
it occasionally. One niau with six paus will bake Z5 
lbs. bread in less than an hour. 

418. To hake bread in a hole: The simplest 
baking is to fill a small hole in the gronnd with a 
wood fire; when thoroughly burued, to place on a 
Btone a mixture of Hour, salt, and water, cover with a 
tin plate and surround with hot ashes. Regulate the 
heat, for above 212° will toughen. 

419. Bread sour from an excess of acid if cut into 
thin slices and toasted will be edible by volatilization 
of the acid. 

Stale loaves soaked in water and heated SSO-SOO" 
, JD an oven become fresh, hut must be eaten within M 
; hours. 

|l stale bread cut into thick slices and toasted is 
jbtherebj ireshened. 
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420. For transportation loaves should b© laid on 
their sides or ends, not on their bottoms. 

An army wagon will carry 1400 18-oz. ratiotu of 
bread, and with side-hoards 1800. 

I/itrd Bread. 

421. Hard bread is unfermented dongh thoronghly 
baked, not burned. Bidk for bulk it is more nntri- 
tioas than soft bread on account of the water being 
driven off, but men do not thrive on it as a continuona 
diet, 

X-l'i. Hard bread ia now conveniently issued in the 
form of very small rectangular crackers put u|i in one- 
pound stiff cartons. There is no waste t!ien, aa occurs 
to the large squares by cmmhlitig when taken out tA 
the original box. 

Corn Meal and Oatmeal. 

423. Corn meal may be substituted for floor, 20 for 
18 oz. It contains as mncb N and four times as 
much fat, (1-7 per cent., and is very nutritions. It 
should be freshly ground from selected com, killl 
dried and well bolted. 

It does not keep well and, especially if not thw- 
oughly cooked, cannot be forced on persona unaccos- 
tomed to its use. 

424. Oatmeal carefully cooked is very nntriUoas, 
developing ounce for ounce 130 foot-tons of potentiid 
energy against 87.5 for bread. 

It keeps well, is easily cooked and, while it }aeks 
adhesiveness for making largo loaves, small Hat cake* 
Ota be preaervei}. This ia good military food. 
4SS, Oatmeal as a hot or coU\ gt«ft\ \s c^T^«aA'^A■^ 
vtiii proStably used by l*borors oa \iaj:i ■«oi:'*^ 



recoDiaiendsd as an extra iesne for men on gnard at 
night or on heavy latigue. 

Cheese. 

426. Cheese is nntritiouB and economical, being 
rich in N and in fat, A half pound contains aa mnch 
N as one pound of meat, and a third of a pound con- 
tftins as much fat, Tlie opinion that it is very indi- 
gestible is not well founded, 

427. The richer cheeses decompose easily, and all 
are liable to do so in hot dimates; hence it is not well 
kept in store. 

428. .Cheese was formerly bnt is no loiioer issned to 
travelling troops, 35 lbs. to 100 rations. It is recom- 
mended as an occasional addition to the mess table. 

429t AiT obscure fermentative change sometimes 
develops an active gastro-intestinal poison (tyrotoxi- 
con) in cheese that appears sound. 

Dried VegetaUes. 

430. Beans or pease (dried) at 15 lbs. to the 100 
rations are part of the regular issue. 

Beans contain several times as much N as bread, 
and supplement it admirably. Bnt they are indiges- 
tible unless well cooked, and should be soaked in soft 
water about la hours and be boiled until they are 
tender, which will re<iuire two or three hours more. 

431. Pease are cbieily used for soup, which is the 
only state in which men like them us a rule. 

Their richness in K makes both valuable substitutes 
for meat. 

No amount of boiling will soften old Iwkb*,. %,\i.da. 
Bbonld be Bonked 34 lioura anA. ftieiii ^Q ^i^vx^^wiSi. 
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Hard water is unsuitable for use with either betuu 
or pease, as the lime salts make the legunien itisolubie- 

i'-i2. When lime-water niiiBt be used for cooking 
bcjins, It certain amount of the hardness can be re- 
moved by boiling, by which part of the lime ia precipi- 
tated and the supernatant water if carefully pound 
oS can be used. ^^M 

Fresh and Camted Ve 



433. Fresh vegetables are always desirable for 
variety, for their own sake as food, to give zest to ihc 
appetite, and probably as an aid to digestion and to 
the assimilation of other food. 

They have special value as antiscorbutics. 

434. Mushrooms are an agreeable addition to the 
company table, and when grown naturally and eaten 
fresh are nutritions. The spawn is easily obtained 
and they are readily cultivated. 

A mushroom should peel easily, be a clear pink, 
and have a curtain attached to the stalk. 

435. The tomato is a better antiscorbutic than the 
potato. Its acid is malic, which it holds free at a 
little over -^ of one per cent, and about as much 10 
combination witii bases. 

436. The tomato is excessively watery, some speoi- 
mens as canned containing 97.G per cent, fluid, but 
probably this could be reduced. 

Canned tomatoes with part of the water driven off 
miglit properly be supplied, if not as aii outright 
e at least at a very low price, to companies. 
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presence of ^b which requires reiectiou is shown by 
the end bulging. 

lb was formerly suppoBed thab two sealing boles in 
bhe end of tlie can indicated that the gas of fermenta- 
tion had been allowed to escape through a new vent, 
which afterward was sealed. But two holes are not a 
certain sign of bad goods, because some companies 
liabitnally make nse of two in their original packing, 

438. First-class canned goods have on the label both 
the name of tlie factory and that of tlie wholesale 
house through which they are sold. Doubtful goods 
liare a fictitious factory name and no dealer's name. 
Those are eitsily avoided iu peace, but under the 
pressure of war supplies deteriorate and must be 
critically watched. 

Cheap Food. 

439. Occasionally men are fed through the com- 
pany fund with a cheaper grade of food, but as a rule 
(although not universally) such is apt to be defective. 
This is especially true of molasses, aa bought outside. 
Speaking generally, it is not economy to buy food 
costing much less than that of the same name sop- 
plied by the tiiiibaistence Department. 

Goiicenirated Foud. 

440. Life and vigor can be sustained for a few days 
with some loss of weight on less than the standard 
allowance of food when that is concentrated. Theo- 
retically the niininium amount is 11 ounces a day and 
the maximum time one week. 

441 . Snch foods develop force, Wt io T\o\i ■s^Ay^-^ 
tiBBuo loss, and troops o\iBr!\l\\\^ Tiii&wt "Cuevt Wi;'^"^'^ 

Kt Jmve Bleep and the carboh^dTat«a lA'ws.'s*^'^' 
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The German pea sausage as a conBtant diet w 
probably overrated. It cojisista of pea flour, iat pork, 
and a little salt, and ia isaaed cooked. It readily 
makes son p. 

442. Misiiig together, cooking and baking 1 lb. 
each of flour and meat, i lb. suet, ^ lb. potatoes, with 
a little BOgar, onions, salt, pepper, and spices, makes 
a meat biscnit that contains about 10 per cent, water, 
and keeps unchanged fonr months. (Parkea.) 

443. The United States emergency ration CDneists 
of bacon 10 oz., hard bread 16 oz., pea meal 4 oz., 
coffee, roasted and gro!ind, 'i oz., or tea .5 oz., aao- 
chartn 4 gr., salt .64 oz., pepper .04 oz., tobacco 
.5 oz. 

The design ia to iaaae five days' rations as above 
(total weight about 10 lbs.) for ten days' or less ser- 

444. Tliere is practically a full day's allowance of 
hard bread, bacon, and coffee for each ration, with an 
addition of pea meal for soup-making. Experiment 
has shown that when divided by half this will main- 
tain the health and vigor of actively engaged men for 
at least ten days, with trifling loss of weight. Sugar 
is not necessary during this time. The half ration 
contains rather more of the food elements than ia 
required to coustitote what is called subsistence diet. 

445. The extract of beef might make an emergency 
ration for special occasion^], as for pickets and forced 
marches. 

It would be particularly osefnl after battle, and if 
BBch man could be induced to preserve a package on 
biaparson it wouid he of great 6eTi\c6\«t\\«wwo.ti.4«i„ 
it ia a hetirb stimulant, and iemo\«a XW eens* tiL 
Utigtte iuBfcad of acting as a true S.oo>\. > 
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medicinal use of kola certainly removes 
lessens tlie sense of fatigue and extends the 
muBcnlar esertion. It should not be used 
telj nor be depended upon iudefinitelj. 

447. Horse flesh contains more N and less and 
II than beef. It is palatable and stimnlating, and 
horees killed in action or not required in a siege 
should be utilized in emergency. ^^^H 

Coffee and Tea, ^^^H 

448. CofTee is a gentle nervous stimulant, and aa 
made in ga^Tison insures the water being boiled. (See 
Water,) It is useful in winter by the warmth it sup- 
pliea, and in summer it replaces perspiration. 

Chiceory and coffee " esti'acts " are harmless adul- 
terations in garrison, bnt are worthless in the Held. 

449. In the field only coffee itself, which probably 
retards tissue change and certainly atimulates the 
nervons System without reaction, should be relied on. 

The disadvantage of its use iu campaign, when it 
mnst be issued ground and roasted, is its liability to 
accidental loss and to damage. 

450. Tea has practically the same physiological 
effect aa coffee. Tlie advantage of tea is its lightness 
and small bnlk. Its weight is but one-sisth that of 
coffee. A water-proof covering is necessary for its 
carriage, and tlie most convenient method is in a 
small glass vial. 

451. The men generally dislike tea because of its 
bitterness when drawn too long, a\\4 i^om.'Cwft ^kIwssvi^ 
of iron on it. The vessels for mating te^^^wa^^^'^^ 

[gflropnJomij' clean, with no expoe^ "\t*>^^- 
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452. Tea is best made hj pouring boiling -wat/Bf 
the leaves and letting it "draw," not boil, in a 
covered vessel. 

Besides having the sanitary advantage of boiled 
water, tea destroys many oilensive qaalifciea of water 
containing suspended and dissolved organic mutters. 

If hard water must be nsed, it should lirst be veil 
boiled with a little carbonate of soda. 

Scurvy and AiitUvorbutics. 

453. Scurvy may be superinduced by mental de- 
pression aud is due to the absence of the salto o( 
vegetable acids in the food, 

It is checked by cheerful surroundings, aiid ii 
removed by tlie use of frosh vegetables or their salta 

454. The better iinttscorbutics are lemon aud linu 
juice; raw potato; tomato; onions; cabbage (frasli 
c;ibbBge is better than sauer-kraut); vinegar; yellow 
mustard; lamb's-quarter ; cactus stripped by fire (tlw 
tall varieties contain valuable juice). 

455. The best antiscorbutic is the agave. To pi^ 
pare it cut o9 the leaves close to the root, cook tfaem 
well in hot ashes, express the juice, and drink, raw at 
sweetened, 1-4 wineglussfuls, three times a day. Tl» 
white interior of the leaves may be eaten. 

45C. Uaw potato sliced aud covered in altemalc 
layers with molaases is a good antiscorbutic that kec^ 
well. 

Food and Climafe. 
457. In tropical countries carbohydrates form Ui« 
staple; in tem/)erttte, u mixed dietary ia used; ii 
arctic, fiiol foods, tlie hydrnenvbona ot ^4\a. 
J^. 2'ho mtion aboaid not be viou\:wa:^-4«sadr~ 



wliole of so large a conntry as this, nor aliould it be 
the same in case ol invuaion north or south, but 
should be arranged to suit the climate and the duty, 
even if at some increase of cost. 

Akohol. 

459. Alcohol, formerly part of the ration as 
whiskey, often suggested for use under exposure, is 
not desirable in health. 

460. In that it is partly oxidized in the blood and 
transformed into acetic acid, alkaline acetates, and 
then carbonates, and iu the aenee of retarding tiBsue 
change, it may bo regarded aa a food. (Yeo.) 

461. But a part ia always eliminated unchanged 
through the kidneys and lunga, and in e.xcesa of very 
email amounts it is invariably hurtful. 

462. One ounce o£ brandy or whiskey freely diluterl 
is the extreme quantity to be taken at one time with- 
out the risk of depression, and twice that quantity in 
twenty-four hotira ia the maximum for a healthy 
man. 

463. Its primary stimulating effect on the nervous 
and circulatory systems is temporary, aud is followed 
by a Bedative, and finally a depressing, effect on the 
nerves. 

464. The subjective, feeling of warmth is due to the 
dilatation of the vessels of the stomach and skin. 

465. In small quantities it exerciaea no influence on 
the temperature of a healthy adult ; medium quantities 
lower the temperatnre a little, and large quantities 
produce a fall of several degrees for several hours. 
(Binz.) 

460. Its effect on the bodfly tem^tBiwx-^a S.* ^'^'^ 
tmaae of the d anger o f its aae in sa'tCTfe iAviP»ta»S '*°°^^ 
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the experience of large bodies of troops ntider all con- 
ditions of heat, cold, and exposure has demonstrated 
their greater health and efficiency when no spirits 
have been used. 

467. Therefore in garrison, or with working par- 
ties, or on forced marches, to say nothing of battle, 
small quantities have no influence, and the moment 
it is felt it is hurtful. 

468. Its use as a medicine in disease is entirely 
different from that as a beverage in health, and is a 
(juestion of therapeutics, not of hygiene. 

469. Taken habitually, alcohol leads slowly to mor- 
bid changes in all parts of the body which become 
permanent, and its daily *' moderate" use is more 
dangerous physically to the consumer than are 
periodical debauches. 

470. Even in moderate quantities alcohol disturbs 
muscular action, alters the disposition, and deranges 
the judgment; but the effects of similar quantities 
upon different persons often are very unlike. 

471. Independently of the disease it may induce, 
the untrustworthiness of the intemperate, the serious 
consequences of their action and their inaction, are 
sufficient reasons for discouraging the use of alcohol 
in military life. And although no man expects to be 
a drunkard, nor becomes one at a single step, the 
entire avoidance of spirits is always safer, and to 
many is easier than a moderate use. 

472. Beer contains about 3 per cent, and brandy 
and whiskey about 42 per cent, alcohol. 

The Inveterate beer-drinker is always a nuisance, 
although not so active a one as the ^\i\^«^ Atvt^isc, 

473. Binz, of Bonn, probaUy \>\ie \ie%\. ^-c^y^vjJCy^^ 
mihority on the subject, tlixxs suma u^ \i^ ^wiw 



" The habit of taking alcoholic Btimn] an ta apart from 
meals is a. public evil, from a sanitary, economic, and 
intellectual point of view." 

474. "What is thua true of civil life is doubly so of 
the miUtary Bervice, where clear and swift judgment 
is required of the loaders, and prompt co-ordinate 
notion of the aubordiuates. ^_ 

Tables of Food Values. ^^ 

475. These tables of food values by Prof. W. 0. 
Atwater, tbe latest determinations on the subject, and 
the explanatory remarks, are extracted by permisaion 
from Billinga's National Medical Dictionary (1890). 

476. The potential energy of food represents its 
ability to furiiiah heat and nuiscnlar or other forms of 
energy. 

477. Potential energy is estimated in calories. 

478. A calorie is the heat required to raise one 
kilogram of water 1° C, (or one pound of water about 
4" F.). 

479. A foot-ton is the energy (power) to lift one 
ton one foot, and one calorie corresponda to 1.53 
foot-to na. 

480. A gram of albuminates or of carbohydrates is 
supposed to yield 4.1, and one of fats 9.3, calories; 
Iience weight for weight when digested the fata have 
a little more than double the full value of the others. 
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HABITATIONS. 

Soil and Soil-atr. 

484. Soil, hygienically, is that portion of the 
earth's cruat that may affect the health. 

It coDBifitB of mineral, vegetable, and sometimei 
animal substances; and air and naually water are con- 
tained in its interstices. 

485. The air in soil is generally rich in carbmi 
dioxide (CO,), and may be charged with effluvia from 
organic decomposition. Aa much as 2G.3 to 54.5 
volumes 00, per 1,000 air have been found 13 bet 
below the surface, 

486. The stthsoil-aJr is always in motion, lateroQy 
and vertically. 

487. The movement of siibsoil-air is dtie to changes 
of temperature in the soil and to the I'lfect of rain, 
which at first displaces the superficiitl and later ^e 
deeper air by changes in the gronnd-water. 

The direction of its movement depends npoa tbs 
leaet resistance. 

4S8. The artificial warmth of a honse draws tba 
soil-air (gronnd-air) to its side aud into it, eapeciallj 
when the surface is frozen or closely paved, unleas the 
cellar is uir-tight. 
48H, Hence air from ccBa-poo\s, \:To\ni\\ \T^n\%.,wo& 
1«fc ^ 
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buried decomposing matter of all kinds wil! pass into 
the cellar as in a flue. 

490. Dag-oiits shonld only be tolerated in wliole- 
Bome soil, and all permanent habitations should be 
cemented below the level of the ground or be built on 
arches. 

Soil-moisture and Ground-water. 

491. Besides air, soils contain water, divided into 
moiBtnre and ground-water. 

492. The soil ia moist when it contains air as well 

493. Ground-water fills the iuteratices, so that 
except as its particles are separated by solid portions 
of soil there is a continuous sheet of water. 

494. Soil-moisture ia derived in part from the rain- 
fall, when the amount depends upon the supply and 
upon the abOity of the soil to absorb und retain it. 
It ia also in part derived from the changing level of 
the ground-water, by evaporation from it, and by 
capillary action. It may directly affect the air of 
habitations and their walls. 

495. In relation to molstnre, soils are divided into 
permeable and impermeable; the latter being nn- 
weathered granite, trap and metamorphic rodis- dense 
clay, clay slate, hard limestone, etc. 

However, the driest granite and marble will contain 
about a pint of water in each cubic yard. 

496. The permeable soils are the chalks, sands, 
sandstones, and vegetable soils. 

497. Average EaiidsLone absorbs about 25 per cent,, 
and ordinary vegetable mould ttom Wt^j"!^ ■^et i^\Jt,-, 
of rain full. 

49&. Oroand-water or 8tibBoi\-^ei.tet,'fti»^»'«'^'^^'^'^ 
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of tlie eiigiDeers, is a suliterranean sheet lying at 
iliffereut doptlia (from two or three to liimdreds of 
feet) below the ain-face, not necessiirilj horizontal, in 
conetaat motion, generally towards the nearest water- 
conrse, with changing level aud. varying flow, waA 
affected by snch obstacles as the roots of trees, deep 
wells, and low drains. 

41)!*. Soil-nioistare, the snperfioial dampness im- 
mediately nnder the surface, affects health by aiding 
decomposition of contained snbstances, by predispos- 
ing to catarrhal, rheumatic, and ueurulgic affections, 
and by fartheriug consumption. 

500. Ground-water by its influence upon soil-moist' 
nre may aSect the health of uiiimaJs as well as of 
meii. 

la two stables identical except tlie distance of the 
ground-water {in one -i^ ft., in the other 5-6 ft.) 
from the surface, horses were constantly sick in tbe 
one and not in the other, and eipial health was 
attained by draining the damper soil. 

5U1. Soil is dried: (1) by deep drainage, (H) by 
opening the outflow or diverting the inflow, 

502. Very deep drainage is not always essential. 
Lowering the ground-water as little as two feet lias 
been known to make unhealthy sites salubrioue. 

503. But newly established posts, on al! but tlio 
most impermeable soils, should be nnderdruined 8-13 
ft, deep with lines 10-20 ft. apart. 

In the extreme south deep nnderdraining should be 
carried ont, even in apparently sandy soils. 

50+. Tiles once properly laid are practically in- 

deatructiWe. In laying drains the bed should b« 

'•oUoweii in nndisturhed soil and t\\e vjotVuvbiv ^wM. 

jar Bi&nd Jess timit oue loot lionx tVe \io\,\Am., . 
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505. A fall of 1 ft. Id lOU is sufficient, aud with 
good workmanship G in. is enough. 

aOG. With a grade less than one in a hundred, or 
with a bad foundation, hegiu at the upper eud. With 
a greater grade begin at the outlet. 

Character of Soils. 

507. Granite, mctainorptiic, aud trap rocks are 
usually dry and healthy sites. 

When weathered, granite is said to collect vege- 
table decay and to absorb moisture. 

508. Clay slates are impermeable and healthy, but 
drinking-water is scarce. 

509. Limestone is generally dry and healthy, but 
apt to be cavernous, with communicating rifts through 
which contaminations may pass to the driuking- 
water. 

Magnesian limestone is undesirable as a site. 

510. In limestone regious the water is hard, clear, 
aud sparkling. 

511. In limestone ranges marshes at gi'eat eleva- 
tions are not uncommon. 

513. Permeable sandstones, the uir and soil being 
dry, are very healthy; but shallow sandstone under- 
laid by clay may be damp. 

513. Deep gravels are always healthy, unless lower 
than the general surface. 

Gravel hillocks are the very best sites. 

514. Pure saud, deep, and free from organic matter, 
is healthy. 

But sands lived upou soon become charged with 
refuse, which passes through them laterally for lun.^, 

r Spim «wds havB vegetuU^ il«biia mtetmitiR^'*^ 



others have water within a few feet of the sarfooe 
lield by uniJerljing clay, 

.515. Clay and aUu villi soils generally are snBpicioos. 
Water is retained in and air is damp over clay. 

Vegetable matter and impermeable strata are Habl? 
to be intermixed in alluTJala. 

516. Well-cultivated soils are generally hettlthfnl, 
rice fields being the exception. 

Rice plantatians sbonld not be tolerated near mili- 
tary posts. 

517, Made soils, especially near towna, are fre- 
quently impnre and should always be avoided for 
camps or cantonments. 

Sites, hidepeiidently of SuH. 

513. Unhealthy sitnations independently of eoils 
are; Enclosed valleys, ravines or the months of long 
ravines, ill-drained ground, the neighborhood of 
marshes, especially if the wind blows from them, and 
the northern slope of mountains. 

519. On sanitary grounds an enclosed valley is 
objectionable as interfering with free ventilation on a 
large scale and as tending to concentrate and retain 
drainage. 

530. There is apt to be a current of air in one 
direction or the other daring the day, and in reverse 
at night, throngh ravines. The ont-cnrrent vbere 
vegetation is profuse and decaj-ing is impnre, and 
posts should not be ostahlislied near their months. 

521. No site, whatever its altitnde, nulese tbor- 
oogbly well drained, is accoptable if dominated by 
SBiTonndlng he'ighta. 
SS2. Proximity to marshes, «Bpe(^si\^ oti *^i6ct 
Jorel, ig aBdeaimblo, and to be m tV» cowm* 
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vailing winds in. eoatheru latitudes is apt to be '' 
disastrons. 

523. In the warmer latitudes, if military posts are 
required near streams they should be on the windward, 
I which is usually the southern, bank. 

334. The best situation for a post is a divide or 
' soddle-bsck, unless it is too much exposed' or without 

water. 
I Nearly as good a site is near the top of a slope, 

I and if the crest protects aguiust fierce winds it is 
I better 

When there is a choice, the southern is better than , 
the uortheru side of mountains or high hills. •^^^rf 

Vegetation near Sites. ^^^^ 

525. Ab affecting sites, vegetation is classed as 
herbage, brushwood, and trees.) 

526. Herbage, or closely lying grass, is always 
I healthy. But lu otherwise arid plains a verdant oasis 
' indicates a damp and therefore unwhulesotne site. 

' In southern cliuiutos tlie shifting sands may be held 

by growing Bermuda grass or lupine. 

527. Herbage, should always be kept closely 
I trimmed, and weeds are not to be tolerated. 

I 528. All rank vegetation about a permanent post 

should be cut while in fall growth and be promptly 

' burned before decay. 

. 529. But it is better not to move such, if it is 

1 primitive, about a temporary camp, lest the disturb- 

' ance of the soil induce malaria. 

' 530. When vegetation is removed, it BkailA be. \"t.. 

the beat o! the day. (This a-p^Wea Vj «s'k^'<^»^% 
between grass and trees.) 
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531. Heavy bruBli iibout a marsh probal 
pedes mHiliii'ia aod shoiild not be removed 

532. Vegetatiou that obstrEcts the sun's rai 
dera evaporation from the ground more difficult, 
tiie roots of trees impede the paBisage of water through 
tlie soil. 

6S3. Forests therefore keep the ground cold and 
moist in cold countries. Their removal makes the 
extremes of temperature more marked, with an aver- 
age rise. 

5^4. In hot countries the shade of vegetatioa ooob 
the ground. Evaporation from the surface ie lessened, 
but that from the vegetatiou itaelf perceptibly lowen 
the temperature, 

535, Trees and tall shrubs check tbe velocity of the 
air, and belts of sucb vegetation serve as a b&rrior 
against malaria. 

536. But where the air becomes stagnant by anch 
intercepting growths in thick clusters, decaying vege- 
tation may produce fatal disease. 

537, In irostlesa cUmates tlie eucalyptus absorbs 
and evaporates eleven times the rainfall, and thiu 
drains wet gronnd and e^ehauBtii the poition of malft- 
rious localities. 

538. The common sunflower of the Eaet has similar 
properties. 

533. Trees should be removed only with judgment. 
In cold countries they break cold winda, in liot 
countries they cool the ground and they may protect 
ajruinat malarial currents. 

Where they cut oft sunlight and air from a domiojle 
MJiI make it dark and damp, they are doing harm. 
S40. Some officers dread camping \u. VW ■«*«**, 
}^Aad alwaya aaieoi au opeuiield. tVmt'is.^.'^*' 
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imperfect knowledge. The charaeter of the forest 
must be eou aide red. The Romans habitually en- 
camped nnder trees, and their example ia generally 
good. 

641. In establishing a permanent post remove no 
more trees than absolutely necessary, until time shows 
which can be spared. 

542. Summary ob to permanent sites: Avoid soil- 
moisture, ground-air from decomposing organic mat- 
ter, prevailing winds charged with malaria, excessive 
elevation, and unnecessary exposure to extremes o£ 
temperatnre. 

Drain deeply, except throngli impermeable nnder- 
lying rock; carry off storm-water; clear away brush, 
escept about marshes; if possible, cultivate grass and 
keep it short over adjacent ground; preserve trees, to 
remove with judgment later; pave nnder houses, and 
in warm cliTiiates raise on piers; and preserve the soil 
from pollntion by removing impurities 

Barracks and Quarlers. 

543. Barracks, particularly if standing below higher 
ground, should be protected from water by trenches 
deeper than the foundation wall, filled with loose 
stone to form blind drains, from which the collected 
water must be led to some lower point for escape. 

544. Foundation wails should be hiid in mortar of 
cement and sand and be smooth on both faoes. If 
not drained on the exterior, the outer space to he 
filled with gravel, which will conduct rain-water 
flowing down without the wall into the soil, if porous. 
But if the soil be clayey or a|iTmg^, ^B\j'b\X»\\i- s^^ 
tho wall must be drained, anil it \ft \iB\.Ui^ ""^ Vk'* 

.j^xalaa nadar the walls in all caaoa. 
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545. Cellar walls that are laid dry, or elightljr 
pointed on the inside, have their stone-work die- 
located by freezing, with the risk of water entering. 

Where Bandstone, eoft liraeatoue, or brick ia nsed, 
the outside of the wall should also be coated with 
melted coat-tar, and a damp-proof course be dLTefnlly 
introdnced to checlt moisture rising by capillary 
attraction. 

546. House walls should be furred as well as plas- 
tered. Otherwise the house will be damp aud cold. 

547. Besides healthful sites, the essential couditioos 
of barracks are dryness, warmth, light, floor-space, 
nad air-supply. 

548. TJiere is no good reason for preserviag the 
traditional hollow square in the arrangement of the 
individual buildings at a post, and while they must 
be arranged with due regard to military couvenience 
for assembly and drill, they should be placed with 
relation to sunlight aud the prevailing winds bo as to 
get the utmost advantage of locality and climate. 

549. Officers' quarters should face nearly south, or 
Hbould have as much of sucii an exposure as possible; 
and wheu two are under one roof they shonid not 
stand east and west, if it can be avoided. 

550. A southern eiiJosure ia wanner in winter, and 
on account of the previiiliug winds, at least at oor 
interior posts, is generally cooler in summer. 

551. Parkes advises the long axis of barracks to bo 
north aud south, that the sun may fall on both aidei 
of the building. 

But for oar simple buildings, facing south, Um 
saalight snfficieiitly floods tho rooms and they IR 
Bwept by the aontherly wiiida. 
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Floor-Space and Ventilation. 

552. In the Bquad-room every man should have 
600 cubic feet air-space and 50 Bquarc feet Iloor-space, 
and south of 3(i" N. tliese should be 800 and 70. 
(The official recommendationa for Euglish troops in 
India range from 1500 to 3000 cubic feet, and from 
75 to 150 square feet.) 

563. Squad-room should not be less than 12 nor 
more than 14 feet high, nor more than 24 feet wide- 
Excessive width is a common error. 

554. When it is necessary to quarter troops in 
ordinary dwellings, the rule is: 

i'or rooms 15 feet wide, one man to every yard in 

length ; 
" " 15-25 feet wide, two men to every yard 

in length j 
" " more than 25 feet wide, three men to 

every yard in length. 

555. Ventilation is importaot, because after the air 
has been destroyed by respiration it ia immaterial 
whether the original supply was 000 or 0000 feet. 

566. Air is a mixture of i\ parts of oxygen (0) and 
79 of nitrogen (N), practically 1 ; 4, and it also 
carries watery vapor from jig to ^-^ of its bulk and 
contains normally 4 parts of carbon dioxide (CO,) in 
10,000. 

557. The air that enters the lungs meets in thei^ 
very delicate membrane blood returning from all parts 
of the body, into which blood it discharges and 
from which it receives CO,, watery vapor, and organic 
matters, all forms of body w-^t«. 

558. Now CO, by itself \a not ^^■■tt\wi.M\^ Vksw*-- 
Jal^aud ffiiere that gas alone H sA^ei^^'aa »m.i5:>».-\, 
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be breatlmil with impuuity when it coDtuiiis i^^^M 
times the jiormal amount, as at certain butha when 
it reaches 150 parts in 10,000. 

559. In a dormitory CO, is dreaded becaase it 
represents a certain amount of respired oxygen, bo 
much taken from the room; and just as this CO, is 
inhaled, by bo much does it interfere with the release 
of fresh CO, from the blood. 

560. But the danger of living in ill-ventilated 
rooms is much more serious than would follow inhal- 
ing an amount of CO, equivitleut to that expired. 

561. Until very reuently the specially iujarious 
effects of ill- ventilated apartments were believed to 
depend upon taking anew into the lungs minnte 
quantities of exhaled decomposing organic matter and 
inhaling other emanations from the body. Theaa 
were supposed to be nitrogenous, highly oxidizable, 
very fcetid, and probably intimately combined nitli 
the expired watery vapor. 

562. The great discomfort and the recogmseA 
increase in disease and mortality among those living 
in crowded and nnventilated apartments are probablj 
due to the depraved atmosphere lessening the genanl 
vitality and weakening the germ-destroying powen 
in the upper air- passages. 

563. Consequently, as snch r 
to accnmiiluto gorm-lailen 
occupants aro very liablo f 
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iu inhabitated rooms involves preventing and dispos- 
ing of dust, regulating temperature, and perhaps 
moieture, and preventing the introduction of poison- 
ous gaees from tJie lighting and heating apparatus, 
as well as the supply of an adequate amount of fresh 
air. 

566. The discomfort that peraona unaccustomed 
thereto sustain in crowded Jiud ill-veutilated rooms is 
not due to esccaa of CO,, nor to bacteria, nor as a rule 
to dust, but to overheating and disagreeable odors. 
The precise cause of the musty odor in such rooms is 
not known, hut it is presumed to be due to volatile 
products from the mouth and the skin. 

567. A man who loses his life by ijinnging into a 
reservoir of CO,, as a deep veil or cistern, h simply 
drowned 06 he would lie were fresh air excluded from 
liis lungs by water. 

It is, however, po^ible that in such cases other 
actively poisonous gases may sometimes be present. 

568. Conspicuous illustrations of poisoning by foul 
air not CO, are the titr. Londonderry, where 12 out 
of 200 died while confined in a small cabin; the 
IJlack Hole of Calcutta, where 146 were confined 
Dvernight in a space of 18 feet square, with two small 
windows, and only 23 were alive tlio nest morning, 
most of whom died afterward of typhus fever; after 
Auaterlitz, of 1300 Austrian prisoners confined in a 
very small place 260 died " in a short time." 

569. Horses transported in unventilated cars have 
been killed under precisely similar conditions. 

570. Nevertheless besides the gradual deterioration 
of health there are conspicwoua \"iY'ila.'aiie& t.\, &t*K.'v. 

poisoniug by foal air combined -flXtia XVe ft 
\^tieeh »ie. 
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571. The fever of the slave-shipB, the cuinp fever 
and jail fe^er of former times bub always ready to 
reappear, the immigrant fever of the Irish packets of 
prist years, and the typhna of to-day are all a simUar 
outcome of the poiaouiug of luati by man. 

573. We do not now often meet these immediateljf 
aerions results of want of voDtilution, but what it 
generally found is deficiency of nutrition, leading first 
to anaemia or deficient hlooil, then to loss of vigor, 
and then to general diminution of resistaiioe t« 



673. Should there be no accidental source of pan 
CO,, and ordinarily there is not in barracks, all tbat 
is in excess of 4 to 10,000 is tiie CO, of respirfttion, 
or, as it is sometimes called, " carbonic impurity." 

574. Uitrbouic impurity in itself is not daiigeroits, 
but it is indicative of danger. 

575. Natural air contains 4 parts CO, to lO.OpO, 
and up to G or 7 ])arts hygienists speak of it ac 
" allowable impurity." Beyond that it is a sign th»t 
thera is too great contamination by the accompanying 
impurities. 

This condition is what piiysicians know as " crovd- 
poisoning." 

576. The most practical test for this depreasiqg 
aerial poison is the sense of ameli. A "close" <ff 
" mitsty," to say nothing of an ofFeosive, smell idmbs 
harm. 

577. Crovfd-poisoniug may also oecnr iuthe open 
air, as when large bodies of infantry marnh in cloae 
order in warm weather in a stagnant atmosphere. 

578. Civilized men in their ordinary babitatiom 
aiay suffer /ro/n; (1) The din ■' — •^na oV \\\b ■\w«wa(» 

[ o^ CO, Hud tiie defreaai^^^^ -j Uw»'\ii)^g 
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bodies; (i) gases, more or leas poiEonona, the products 
of combuBtion; (3) the compoiuida, soDietimes odor- 
leas aod*Boinetinie8 giviug smell, collectively known 
as sewer-air; and (4) those particulate emanations, 
invisible and nnrecognisied except by their results, 
that canse the contagions diseases. 

579. In barracks the direct consequenoes of the 
presence of many hnman beings are always present; 
sewer-gases, or other direct poisons, except carbon 
moooside (CO), are rare; and contagious diseases, 
except accidentally in the very first stage, are seldom 
found. 

580. Bnt in hospitals the emanations from diseased 
bodies are constantly present and require to be 
neutralized or removed. 

581. A man living by himself out of doors would 
have so much fresh air as not to snffer from the con- 
ditions just noted; and it is the object of improved 
civilization to rednce these conditions witliin doors to 
the minimum. 

582. Veutilittion is securing a change of air, and 
the more complete with the least discomfort the 
l)etter. 

583. " Perfect ventilation can he said to have been 
secnred in an inliabited room only when any and 
every person in the room takes into his lungs at each 
respiration air of the same composition as that anr- 
rounding the bnilding, and no part of which has 
recently been in hia own Iniigs or those of his neigh- 
bors, or which consists of jirodncts of combustion 
generated in the bnilding, while at the same time he 
feels no currents or draughts ol alt, wa6.\'i T^-AeR.'Oi."^ 
cotnforta-ble us I'e^anlii temperal\iTe,\i6m^Ti.e\'0oLfet'wa^ 

fji&t'jie*' too cold. " (Billina.^ 
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584. Perfect ventilfttion reqnirea a room of Bpecul 
oonat ruction, and tliirty times aa much fuel as to bwi 
a room of the same ais^e in the ordinary way* 

5S5. Good ventilation means keeping the Titiftted 
air dilnted to the standard of allowable carbonic ira- 
pnrity (6-7 in 10,000). 

580, All ventilation depends upon (1) the diffamon 
of gascB, and {it) the entrance and exit of air from 
and into thtt outer atmosphere. 

587. The diflnaion of gasea is the property by 
which every gas will freely and rapidly expand inui 
the apace occupied by another gas, mnch as thoog^ 
that space were a vacuum, and the mixture will not 
se))arate. 

588. The carbon dioxide does not sink to the 
bottom of the room, although probably in an undis- 
turbed atmosphere organic particles thuB gravitate. 

530. A man in repose breathes IS times a minoU, 
about two-thirds of a pint at a time. 

Tie exhales 12-ll> feet CO, in 24 honra, or .8 enbie 
foot per hour. 

He also discharges from hia lunga and akin 25-40 
oz. water, requiring 311 cubic feet ner hour to main- 
tain na vapor. 

And he disengages from hia lungs and akin about 
300 grains ]>er day decomposablo organic matter, rf 
which from 30 to 40 grains is given off from tb« 
lungs. 

500. The amount of this nitrogonona organic nutl 
is determined with great difficulty; but one (air ti 
is the sense of smell, and a better one, altbonj^ 
dieioult, the amount ol CO,. wVwVv "\4 m. nvoasore W 
coaiparisoit. 
Sffl. Much air is conanm' 
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are generated by the conibuation of fuel, bat those 
products are Miiiillj coudncted into the external air 
through flues. But carbonic oxide, carbon monoxide 
(CO), one of the producte of coal consumption, is an 
active inodorona poison which escapes freely through 
the joints of stoves and directly through red-hot oast 
iron. 

593. Uhiminating gas vitiates the air nt the rate per 
cubic foot per hour of the respiration of one person. 
An ordinary burner consumes from li to C feet p.'r 
hour. Mineral oil vitiates the air somewhat more 
than gas does. 

593. Air once breathed loses S per cent. and 
gains a little more than 5 per cent. UO,. 

594. To keep the CO, down to the standard of 
allowable impurity requires 3000 cubic feet fresh air 
per man per hour. 

595. Tiiia relatively large amount is needed because 
a man docs not breathe out of and into separate 
reservoirs, but contaminates the air about him which 
he and liis neighbors must continue to use. 

596. The rate of supply depends upon the size of 
the apartment, the occnpancy being the same. 

A space of 100 cubic feet must be renewed 30 times 
an hour, while one of 1000 feet would only require 
renewal thrice. 

597. These poisonous matters do not immediately 
fly off uniformly into space; and diflnsion, although 
a steady and reasonably rapid process, does not 
directly overcome the effects of currents caused by 
varying temperature. 

598. When much difference in cotr^obAmsq. «^^^ 
beween the uj)per and \o"«eT a\.Ta.^, '^a -^^V^ "^ 

oaaally the most impure. 
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Sd9. Fork room pennMMsilT (>ocii|Hed, vith ordi- 
tiarj wntihtHm, » e»fairitj of 10L"0 cabic feet per 
hmi is tlie lovest limit, bat for health; soMlen in 
vrdiaarj aquad-rooma in tempente climates 600 feet 
per man k enfficimt, under proper provisions for 
renewaL 

600. CaTaky sboold hare soowvbat greater alloir- 
ance tlmo infantnr, to dienpate niuiToidable akaiA» 
odonL 

€01. EraanstioBs from tbe dck in bospitals, having 
specific poisoDj of tbeir own, r«<]Qire extreme dilation. 

GO-2. It is probable that the ^reawr the amoont of 
fresh air, edpeciall; if it contains ozone, the mora 
rapid is the oxidation and gimnltaneons destmction 
of SDch diaeaae-caosea. 

603. Ozone 13 an allotropJc condition of ozygOB, 
probably arranged as 0,0. 

604. Floor-space shonld be GO-70 feet per inan, bat 
the area will vary with the capacity. 

605. Thus, practically a room 10 feet high reqnine 
60 square feet, and one 12 feet high 50 square feet 
per man. 

fiOfi, For ventilation all height above 13 feet may 
bo disregarded. 

607. The sapply of 3000 feet per honr reqalres Uie 

lu foet per man to be renewed 5 times within that 
,iL-riod, and this, if the apartment is small, ia some- 
timea difficult and at ordinary temperatnrea nncom- 
for table, 

noe. ThuB, through a space of 500 cubic feet 

supplied by an inlet of 12 square 'w lOTcmmt 

iroftid he at the rate of 10 feet i r neariy 

' milas »n boar; through 2-1 ai '^wSiibi 

L itf J fwt or 3.i miles. 
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Therefore in a amall room nncomfortable draughts 
wonld be created. 

609. Ventilation of larger spaces will be easier 
because the currents are more readily broken in them, 
but much depends on the locaiitj and the eize of tbe 
inlets. 

610. All natural yentilation, independently ot the 
diffuaion of gases, depends pnictically upon differences 
of temperature whereby tbe relative positions of parts 
of the atmosphere are changed. 

611. External ventilation depends on heat, a con- 
spicuous illtistrution being the trade windti. 

613. Where temperature is uniform ofer large 
regions, eapecially if it is very hot, the air may not 
move much and the oppressive feeling of stagnation 
is not imaginary. 

613. Probably a considerable source of tbe exhilara- 
tion of a sea voyage depends upon the boundless 
supply of abaohitely pure air. 

614. But within enclosed walls provision must he 
made for the escape as well as the entrance of air. 

61.5. Tbe simplest method is through open doora 
and windows on opposite sides of a room, so that the 
wind may blow through. This is perflation. 

616. This should he practised daily in every bar- 
rack, to sweep out all the air formerly present. 

The only exception is when rain or suow would 
beat in on the windward side, hot even then the 
opposite side mnat he opened part of the day. 

617, This cannot be kept up in severe weather 
while tlie room is occnpied, and in any weather wbere 
the external temperature is mncK Ic^ct ^s; S\w»s's-- 
tort of druaghts will forbid tUe -^M^KaX o^ea™-'?. •^' 

mirindowB. 
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618. DiSuBioQ of gases establishes uniforni fonlnes 
as well as fresliness, but has little effect over floating 
organic matter. 

mo. Natural ventilation of buildings depentii 
ebiefly on aspiration. The outer air in motion leaTb 
a possible vacuum over points of esit, into which thf 
inner air moves, 

630. But the air will not pass out unless than > 
opportunity for other air to take its place. 

631, We must therefore have a difference of ten- 
perabnre and opportunity for both ingress and egree 
of air, as illustrated by a common stove. 

622. Hence in attempting to warm a honse by * 
furnace the effort " to keep the heat in " by cloein^ 
the openings fails, but to open a window for tbc 
escape of cold air allows the warm air to replace it. 

633. The ordinary Bources of con tami nation o[ 
contained air, besides the human body, are: (1) l«ab 
from sewer-pipes; (2) up-currents from imperfect 
tnipa in wasfce-pipea; (IS) decomposition of vegetabli 
matter in closets and cellars; (4) products of combiu- 
tion. 

634. There is no excuse for decomposing vegeta- 
tion within the building, which is very hurtful, aai 
its prevention is simply n matter of j,>olice, 

(For defective plumbing see Sewerage.) 
tiiS, Leaking gas-pipes are occasionally a seriott 
eontaminatioD in quarters. 

G-iC. The fresh-air supply of heating furnaces shnoli 

he carefully guai-ded against contiiniination fmu 

drains and slop deposits, and the furnace proper froni 

cmcka throngh which the g nibustion, eBp^ 

cj'alJy CO, may leak into i mfecv. 
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627. Steam and hot-water coils do not pollute the 
air. 

628, The introduction and extraction of air bj 
machinery is uecesBary in large and complex build- 
ings, but not in ordinary barracks, where the change 
depends upon the movement of the external atmos- 
phere and upon difference in temperatare within and 
without. 

639. In winter, wheu doors and rfindowB must he 
closed, the diSerence of temperature is a chief factor, 
and ventilating openings are smaller as this difierence 
increases. 

630. Generally the section-area of inlets must equal 
that of outlets. 

Exception : Where a strong outgoing current over 
a large area, like a chimney, makes the indraught 
through small sectjons much more rapid. 

1531. The following are simple methods for the 
admisaiou of air, requiring no special appliances: 

(1) Where the saahea do not fit accurately, wedges 
between them will allow a considerable current of air 
to enter the length of tho crack and escape by the 
chimney or other flue. 

(2) Raise the lower and lower the upper aaah; air 
will enter where the displaced borders fail to fit 
closely. 

(3) Eaiae the lower sash a few inches and fill tho 
space beneath witii a light board. Air enters where 
the sashes no longer joir. 

(4) Where the eashes are double, always have a 
movable pane in the outer one. 

632. But, generally, some special mctliwl. ot ■i'.s.wA. 
communication witli the outer a\r \?. Nje.'t^a't , 
033. For ordinary climates laic ■(&ttt\\a.'WKKv t-iSi.'^ 
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establialiod by a box or tnbe running acroaa the room 
under the ceiling, open to the outer air at each 8ii4, 
with a perpendicular diaphragm in the middle. The 
aides are perforated and the air will enter from the 
half t&ward which the air is blowing and will escape 
through tlie other half. If necessary, the amount ot 
uir can be controlletl by valvea at the estreniities. 

Ii'.i4. The English authorities call for 24 sqnKrc 
inches per head for both inlot and ontlet. That is 
uxcessive for this country with its greater range of 
temperature. 

Ii:t5. All air-sliafts should he smooth in order tn 
relieve friction, which greatly retards air in motion. 

636. Air-shafts must be judiciously placed, (1) in 
order to avoid direct currenta between entrances and 
exits, and (2) because air has a marked tendency to 
adiiere to and roll along plane surfaces instead of 
immediately diffasing itself through an enclosed 
space. 

r>'i7. The most generally convenient method for 
admitting air to ordinary barracks is to carry shafu 
from the open air directly under the heating appa- 
ratus . 

Their outer ends sbonld be turned down to prevent 
wind blowing directly throngh with violence. 

'['here should be a jacket about the stove, that the 
air may be warmed before it spreads over the room; 
or, in the same way, it must be conducted npward at 
the base of steam coils, that it may not sprrnd over 
the floor while yet cool. 

G:i8. Kxit shafts are to lie placed I'l 'lie ceiling neu 

t//e oare3 on both sides of llir ' enongh tt 

use the asiiimting force ol wv fn'OcM 

iiirectioQ. r • — 
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639. Iq very cold climates, or whore there ia danger 
that cold air may enter tliesc chaunolB on one side of 
tlio house while eeeapiug on the other, yalvea may bo 
arranged to prevent it. 

640. A simple plan is that of one or more tubes or 
shafts through the ceiling, extending higher than the 
ridge and divided longitudinally into two or four 
parts. 

The air enters one and escapes through another 
channel. This makes no provision for its distribution 
within the room, and the incoming air is liable to 
escape at once. 

(541. A better method is to enclose one tnhe or 
shaft within another of slightly larger area and pass 
both from the ceiling throngh the ridge, the inner 




tube being the longer in both direcUftta «a&VaK\&% 

sat its lower end. The 'Uoiitfevi. iw'C -ir^ * 

^b/ the iuner tube ami freeh ftir wiW eul«'c>i'j \N.wi o*-"^"^ . 
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channel and be diverted throiighoiit the room by the 
lateral projections. (See figure from Partes.) 

042. Kklge ventilation, peculiarly a method for 
hospitals but perfectly applicable to barracks, je in 
substance an opening nbont IS inches wide, the 
length of tlie ridge, covered by an indepetident roof 
18-34 inches higher, with sides open ia whole or is 
part, and comniunicattug with the ceiling by a boxod 
opening extending into it. 

643. In the cold season for ridge Tentilation must 
be substituted boxed shafts 18-J4 inches square, from 
the tie-beams to beyond the ridge, utilizing the stove- 
pipe to assist the outward current. 

644. Where there are both inlet' and outlet tatiM, 
if the air is warmed before entrance, it ahonld te 
admitted near the Hoar; if it is cold, at the ceiling; 
and the exits should be placed reversely, 

645. Small rooms, in which doors are frequeatif 
opened, usually require only places of exit. 

646. Most walls, unleaa especially massive and well 
Iniilt, are permeable to air, and this is particularly 
true where the plastering is laid directly npon the 
brick. This permeability of walls is one reason why 
the apparent want of ventilation is not moro serions in 
its results. But it cannot be depended upon to take 
the place of a regular system, 

647. It is not ventilation when the incoming air 
is not fresh or the outgoing air does not pass directly 
into the outer atniosph e 

To connect the air o e] m^ oom with that of 

an attic, whether the a e as w dows or not, doM 
aot necesB&riiy veutila e 
048. Fresh air 



very properly be warmed without injury before it is 
breathed, 

649. No system of natEral ventilation in Bnmmer 
will make the air in the bouse cooler than that oat- 
side. 

650. Ventilating ahaf te should be BUiall and numer- 
oub rather than large and few. 

GSl. lU-Tentilated rooms are not immediately fatal; 
they canse languor, headaehe, loss of appetite, weak- 
ened resistance to disease, and then positive illness. 
For all this, increased air-space, not medicine, is the 
remedy. 

G52. In European armies consnnaption, which 
formerly ravaged them, has almost disappeared with 
the increase of air-space. 

653. In the French cavalry stables prior to 1836 
the mortality was 180-197 per 1000 per annum,. In 
1863-66 it was 37.5 per 1000. 

In the war of 1859 10,000 horses were kept in open 
barracks with scarcely any sick and but one case of 
glanders. 

Miscellaneojis. 
'154:. It is a mistake to make barracks unduly large, 
either in the width of the donnitory or by adding 
unnecessary rooms. The labor of caring for them 
does not compensate for the possible convenience. 

655. Floors should be cleansed with the least possi- 
ble water, preferably by dry scrubbing, to avoid the 
ultimate decay of wood and especially the lodging 
und perpetuation of organic matter in the cracks and 
fibres, 

656. TFa/nscoteil v/iilh become tvet^etAVa^tV^^'*''^'^ 
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657. On gronnd floors gi*eat care must be taken to 
prevent slops, dust and debris generally being ran 
under the floors and thus creating a shallow cess-pool 
there. 

658. Plaster, brick, and porous stone ultimately 
absorb organic poisons, which is a special liability in 
guard-houses and hospitals. 

Such walls should be scraped at least once a year, 
and be lime- washed twice a year with fresh lime. 

659. Steam coils in dormitories should not be 
placed near the walls, as is the temptation for 
economy of space, but along the centre of the room. 

660. Kitchen waste and dish-water, full of animal 
and vegetable fragments prone to decomposition, 
should never be thrown on the ground near by, but 
should be carefully carried away and if possible dis- 
posed of by fire. 




Camps. 

661. Oampa are temporary, or are camps of posi- 
tion. The general principles of sites are aa true for 
camps or bivouacs as for permanent posts, and 
althongh the former are otteu ileterminecl by imme- 
diate and imperative military conditions, nevertheless 
frequently the two kinds of requirements can be com- 
bined by foi-ethotight. 

662. Secnre wood, water, and grass if possible, but 
avoid marshy ground even for a night. 

663. If possible, when in the vicinity of the enemy, 
keep a screen of woods between him and the infantry 
camp. (Wolaeley.) 

664. In dry weather when without tents a com- 
fortable shelter is a circle of earth 18 feet in diameter, 
3 feet high, the earth taken from the outside, with 
one entrance to leeward and a small fire in the centre. 

666. For personal warmth a small Are is the best. 

666. Where trees are available, a convenient shelter 
is made by resting a pole on two forks 4 or 5 feet 
from the ground, agaiuat which branches, thick end 
up, are piled at an angle of 45° on the windward side. 

667. Exuept in the driest regions, men should not 

I be allowed to sleep on the ground without ^irotaclvso. 
\ tiom Boil-dawpness. 

868. A position on the slope ol a V\NS, V.-s^x-o^ 
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thitu one oa the Biiuimit or in the vBlley- Bat con- 
venient proximity to water ahoulil never be siicrificeJ 
to other advantages. 

669. Indians and deer rest on hill-tops in suiomer 
and in the brash of valleys in winter. 

6iO. The lirst dutiee when a halt for the day ti 
made are to designate a place to attend to calls ut 
nature, to post sentinels over the water-supply, sat] 
to dig latrines with the first tools. 

The only exception to digging latrines is when ti» 
command is very small, is certain to inarch the nest 
day, and none will follow. 

G71. Sinks should be placed bo as not to be in tbe 
course of the prevailing winds to camp, and must le 
so that they cannot pollnte the water either directly 
or by soakage. 

673. The moat useful field-aink is a trench 2 feel 
wide at the top, from 3 to 10 feet deep, and from H 
to 15 feet long. 

Sinks shonld he multiplied rather than iodividiul 
ones made too long. 

673. The earth should be thrown to the rear «td k 
layer of a few inches from it be covered in even 
morning, or oftener if necessary. 

674. Shallow sinKs should be completely coTered in 
one foot from ihe aiirfase, deep ones three or four 
feet. Ail sinks should be covered and marlced on 
breakhig camp. 

675. Sinks shonld be screened hy bushes. In tent- 
porary camps a pole serves as seat; in permanent, box 
seats open to the rear may be jihu'eH. 

07(1. Prinals may be placed n.-rov t,l,e wamp, 
JD pemmnent camps it is impi 
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677, The kitchea Bhould lit* promptly eBtabliahed, 
' and in the same relatiye position as if the camp were 

to persist a month. A pit should be dng near by for 
strictly liquid refuse, solid matter to be put in a box 
or barrel for the police party to transport to a dis- 
taace. 

678. Old camp grounds, always liable to be foci of 
disease, should never he ocuupied. 

Only the most vital exigency allows this general 
and imperatiye rnle to be disregarded, 

ti79. Whenever a tent is jjitched it shoald bo 
ditched, and as soon as tbe troops are rested, nsaally 
the second day, the compauy streets and other spaces 
should be marked ont atid ])rotected. 

-OSO. Tbe general plan of camps is a matter of 
regnlation. 

Tmts. 

681, Four styles of tent are issued : 

(1) Conical (modified Sibley): l(i feet 5 inches in 
diameter at b^e; wall, 3 feet; apex, 10 feet; floor, 
212 square feet; air-space, 1450 feet; allowance, 20 
infantry or 17 cavalry; comfortable for camp or alow 
march with half that number. 

(3) Common ("I" or modified "A"): wall, !J 
feet; hise, 9 feet i inches X 6 feet 10 inches; ridge, 
G feet 10 inches from ground; floor, 57 aqoare feet; 
air-space, 250 feet; allowance, 4 mounted or 6 foot 
men. Each infantryman would have 17 inches to 
lie in. 

(3) Wall, 3 feet square X 3 feet !) inches; to ridge, 
a feet 6 inches; floor, 81 feet', alr-s^acft., ^Wi \'tt«V, 
covered by Sy, or false roof. 
I (4) Shelter tent, as doBcribei \ateT. 
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682. Rain swells canvas and renders it iQiperrioni 
to air and especially to orgauio impurities, m&king 
the confined apace dangerously foul. 

683. Hospital tents are larger wall teatB (14 X 15 
X H ft. wall, 13 ft. to ridge), that may be o] 
at each end and thrown together in extension, 

684. Tactical con si derations pennitting, t«nti 
should open to the east. 

685. A tent is not properly pitched until it is 
ditched. The tent ditch sbould be C inches wide by 
■i inches deep directly at the base of the wall, aod 
thence follow the natural slope of t!ie ground into the 
company ditch. 

686. A careful system of acirface ilrainage Bhoild 
be marked out promptly, for very little camp labor 
more profitable. 

687. The ground is generally too damp to lie apon 
directly, and all should sleep upon some dry materiil, 
preferably a low platform. 

688. Tent walls siiould be raised for several boan 
every fair day; all the bedding and the covering of 
the floor to be withdrawn and exposed to the sdBi 
and every particle of refuse to be removed and, it 
possible, burned. 

689. If floored, every board should be loose tai 
removed frequently, and the ground beneath cleanaed. 

In warm weather the leeward side may be raised *t 
night. 

690. Every tent should have adjacent an equal am 
vacant, in addition to the company street, and be 
changed to the new site once a week, the old site l"> 
beecrapeil and exposed to the sun, 

Cf'l. Permanent camps a\iovi\i \i6 a^ (I'^^o. Vj" ■■Mfr 
spread) as possiiile, lor Xlie etWa «1 '^s^'ciTtiw'" 
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the necesaity for fresh air, the want of ventilation, 
and the accnrniilation of debris always increase 
directly with the size of the command. 

092. In camps of jiosition soldiers are apt to btirrow 
for warmth. Aa a rule this is hurtfnl, but occa- 
sionally it may be tolerated in very dry soil. The 
question should be settled in advance after examina- 
tion. 

693. The best shelter where timber ie available are 
the log cabins advocated by Lt.-Col. Smart, Medical 
Department, to honse four men. 

Dimensions: Inside, 13x7 feet; to eaves, 6 feet; 
to ridge, 10 feet; door in the middle of one long side, 
chimney opposite, outside of wall. On each side of 
doorway a double bunk. 

This should be roofed with canvas 14 X 13 feet 
with a larger fly, both readily detachable for trans- 
poTtation. 

This hut is large enough, for greater size means 
more inmates and relative crowding. 

(J94. For squads of eight, as the present tactics 
reqnire, there shonld be two huts 8x11 feet, end to 
end, six feet apart with one continuous roof and 
doors in the adjacent ends, but not midway. Tiie 
chimney would bo in the middle of one long end. 
Two platforms each 6^ x 4-i feet, one lengthwise and 
one across the end, would accommodate two men each 
sleeping with their heads adjacent, 

The covered porch between the huts would be 
6X9 feet in the clear, the sleeping platform be open 
beneath, and nnder no pretence should two-story 
bunks be allowed. 

e!>S. la the absence of timViCT, aAo'tt'fc 's'^*, <J 
mvttlea jriaate red with clay, ate a-^stiiBiAe- 
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690. Minimum space between lints in the se 
ahoulU equal the height of the walla, and the 
in reaf should oqnul the height of the ridge. 

But should tins encroach too much upon componv 
streets, which should be ample, camp must be formeii 
in column of divisions. 

697. The intervening spaces are always to be cnre- 
f ully policed, for polhition there will nltimately defile 
the air drawn into huts. 

098. The whole camji-ground shonld be systemati- 
cally freed from moisture by ditching, otherwise the 
ground -air will be poisoned. 

t!!)!). Hut sites una streets are to be well poanded, 
and dry streets for company formations are important. 

700. In fixed canipa constant occupation and 
amusement are indispensable for health and efficiency. 

March ex. 

701, The direct step of 30 inches at 90 per mimrtr 
for common and 120 for quick or marching time 
gives, without halts. 'i\ and 'A\ miles per hour. In 
practice it is n little more than i and abont 3 milei 
respectively. 

703. Double time gives 35 inches at 180 steps per 
minute. This is not a marching step and ie to* 
exhausting for more than rushes and street fighting. 

703. Double time is simply u gymnastic exerviaF 
which should commence with very short intervals aui 
after prolonged practice should never exceed 30 
minutes as a maximum for picked troops. 

It yields X75 yards u minnte or nearly 6 mnoi a 
hour. 
704. The German step ol S^ iuobw. %A. \\^.■\a 

: (3.6 miles per honT> and \-iO ^o^ bW ^ 
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too long a step to be persisted in. The English 
qnick-atep is 30 inches, 120 a minnte, the double is 33 
inches, 176 a minute. In "stepping out" the pace 
is 33 inches. 

705. The first stage in a long march should always 
be short, and with troops unseasoned in marching it 
should he very shoi't, gradually increasing until the 
mnsimum is reached in a fortnight. 

But troops accustomed to marching drills can attain 
this masimum sooner. 

706. Every 8 or 10 days, besides Sundays, there 
should be a halt for rest and repairs. 

707. The ease with which troops march is inversely 
to the size of the command. Over good roads 14 
miles in 10 hours is good marching for a large «.rmy, 
bat a regiment easily makes the sam.e distance in 
4 hours. 

708. Infantry should not march with inonnted 
troops if it cau be ayoided. 

Infantry shonld march with as wide a front and in 
as open order as possible to avoid crowd -poisoning. 
(See 575, 677.) 

700. If possible, move troops in columns parallel to 
the roads and reserve these lor trains, for the great 
comfort of haring the wagons well up when camp is 
nnide is full recompense for the somewhat greater 
fatigue of the route. 

710. Frequent halts are deairable: the first of 15 
minutes at tlie end of 2 miles or less, and afterward 
10 minutes per hour. 

At the first halt men should be eucouraged to 
relieve themselves and to adjust loads, 

711. At every halt men 8liou\fii &\iTeo.i waX. « 
. baiabould not be allowed to straLg^e. 
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To lie down flat, on the face or baok, ia the most 
ful, always provided tiiey are protected from wet Boil. 

Men sliouid not be fretted by beiag held ia ranlu 
at a haU whose length ia uncertain 

712. The French save time and avoid the mud by 
squads of 30 or ;iO forming a circle, and 
aittiog on tbe knee of the man behind him. 

713. No particnlur command should reBome tht 
march until its rear ie well cIoegJ up and rested. 

714. Except with very small eommands, leading 
files should not be allowed to hesitate at minnt 
obstacles of mud and water. Jerky progression ia 
very trying to the mnscles and temper of the men at 
the rear of the column. 

715. Music is a real aid in marching; the fife and 
drum are exhilarant, and a fall band stlmalatee. 
Tlie tap of the drum assists a common step. 

Marching troops should always be encouraged to 
sing. 

71tl. Raw troops invariably overload themgelve* U 
first and throw away recklessly afterward. 

The packs should be carefully inspected and every- 
thing not authorized be rigorously discarded, but no 
necessary clothing allowed to be thrown away afte^ 
ward. 

717. New men chafe in the groins and buttocks ud 
snffer from sore feet, and will break down it too 
pressed. 

Such men should be sent to sick call when ^ 
camp is reached, fur relief but not to be readi^ 
excosed. 

For sore feet see paragraphs "244-8, 
718. Carefitlly bathe the \\fiBA. iMt. awi ^vKsVwim 
I dMlyand keep the hair BhotW 
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719. Canteens to be filled with water or weak tea 
before starting; but as a nile no fluid should be 
drunk, except with meals or wheu the end of tbo 
march is at hand. The rare exception ia wheu es- 
cesaive perspiration exbausts. 

730. The sensation of thirst is in the fauces and is 
relieved by carrying in the mouth a small solid like a 
pebble, which creates moisture by the flow of saliva. 

721. ■ Abstinence from fluid while marching ia an 
easily acquired habit of great convenience, while the 
man who begins to drink water en route finds himself 
in a state of chronic thirst. 

722. As a rule do not break camp before daylight, 
and avoid night marches. The broken rest out- 
balances any ordinary advantages. 

723. Straggling is a serious evil indirectly affecting 
the health and the morale, and directly concerning 
the military vigor of the column. All who claim to 
be sick should be promptly and rigidly inspected by a 
medical officer, and those adjudged well be sent 
forward, while the ill are to be carefullj transported. 

73-1. An adequate ambulance train should con- 
stantly be on hand for the transportation of the really 
ill, and good troops will always repuy thoughtful care 
by putting forth their best effort in the faith of pro- 
tecLiou when disabled. 

725. A i)robable illustration of overmarching is the 
German Garde-Corps, presumably selected troops. 
Tliey left the Rhine 3d August, with 30,000 infantry; 
lost less than 9000 in action, and the morning after 
Sedan nuniliered 13,000 for duty; and reached Paris 
19th September, with !)000 present. Itv la-Wo-V ^ss^wd 
weeks more than 11,000 men ■weie \iXQVfe\i. iss«ti.'^"i 
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exertion, for tlie camps were so short and tlie o pflf i f '* 
tioaa BO active tiia,t little sickness occurred. 

736. As a rule marching ti'oops are healthy trooft. 

Carriage of Weights. 
T2?. The soldier iu the field mast oarry oertain 
uecesaaries whose aggregate weight is consiileiahle. 
It is the object in all services to reduce this to l!ie 
minimum, n evert lie less the British infantry cnrrr 
about 50 lbs. aitd the continental infantry betweuit 
60 and 75 Iha. per mau. 

728. It is the method of carrying rather than the 
gross weight that is oppressive. The real harm 
comes from the pressure across the chest and under 
the armpits interfering with respiration and circnlu- 
tion, and the want of ventilation at the back. 

729. The blanket-bag, which is practically the old 
knapsack, is very oppressive and the men frequently 
are allowed tu replace it by the blanket-roll. The 
spare clothing and personal articles are enclosed in a 
blanket rolled lengthwise and carried across tlie boJv 
from one shoulder with the ends tied together. 

730. The blaniset-roll is oppressive in that it im- 
pedes chest movement, and it is inconvenient iii 
affording no protection for the contents when tlis 
blanket is in use, But it is greatly preferred by the 
men to the blanket-bag. 

731. Tlie Parker clothing-case is a couvenieot 
refinement of the blankot-roU for the better care of 
the smaller articles. It is carried in the same msim«r. 

732. The IJodge yoke carries the blanket-roll awsr 
from the chest, so as not to impede respimtion. Il 

ia exceJIent in theory, bnt has not \3e«tt. V'!\e4. «& i& 
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733. The Merriam equipment, with no straps 
impeding respiration or circalation, with the back 
free from contact and the weight chiefly supported on 
the hips, is the most rational. 



VI. 

SEWERS AND WASTE. 
Senvrs. 
73i. Sewage is the waste of inhabited places, and 
sewerage the system of water-carriage that removes it, 

735. A sewer is a cotidnit for the removal of vute, 
gensrally meaning cscrementitioiis waste. 

736. A drain is a channel to remove water, surface 
or subsoil; but honse-drains sometimes mean tliose 
carrying kitchen waste or laundry water into sewen. 

737. The separate system is that which carries only 
sewage. 

738. The combined system carries sewage and 
storm -water together, 

73il. Sewers carrying storni-watei- ehonld be oral in 
section, small end down. 

74U, Separate sewers should be circular, just large 
enough to carry lionse-waste and small enongh to be 
completely flushed. 

7il. If the sewer outlet is liable to be closed by tiw 
tide, special ventilation must be arranged for it. 

Sewer-air anil Waler-dosels. 
742. Sewer-air, which is a better term than eewar* 
gag, representB air contaminated with umanations tnu 
the eoliii contents, either in \iuW "^ «.* cwAKti-^ Sia 
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743. EmanatiorB from fresh and lienlthy ffecal 
matter, however unpleaBant, do not appear to be mis- 
chievous. They are hartful when bearing specific 
germs, or after pxitrefactioa. 

744. Water-cloBets and aewera are intended to carry 
off the products of body waste, and to bar the ingreaa 
into habitations of the producta of decomposition. 

745. The introduction of aewer-air ia prevented by: 
(1) A aeiil or trap; (2) disconnection; (3) ventilation, 

746. If the water-cloaet bowl is not fouled above 
the seal, and the seal ia of sulficient depth and kept 
intact, the house ia considered safe. But ventilation 
also should not be omitted. 

747. The moat objectionable pattern is the " pan " 
water-closet. It never receives suHicient water in the 
proper way, and, especially, the pan and container 
are coutitiually smeared with excrement, gases from 
which enter the room whenever the pan ia drawn back. 
A pan closet ahould never be introduced. 

748. Next "better ia the " valve," whose pan re- 
oeivea a greater- volume of water and whose receiver 
ia of better shape aud smaller. 

749. Nest better is the "plunger," but the me- 
chanical contrivance thab supports the water is liable 
to be smeared. 

750. Next are the " hoppers," long and short. 
These have no movable machinery, and are plain 
bottomloaa howls set upon a trap that opens directly 
into 01 is a part of the soil-pipe, the water entering 
by a rim-llusli from an overhead tank, 

751. The chief objection to the hoppers is tliat the 
walla may he soiled and the nataral ftv^a^ ■^^'^ ■wi'^ 
cleanse them. 

752. TixQ short hopper ia Xii(i '^Jtt.'^Q^ *>^ "^^"^^ ^"^"^ 
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withiD tbe house, because the level of the seal if 
nearer the seat and the trap is in view. 

753. For onthoa^es the long hopper is b^to, 
becaaee of less exposnre of tbe tntp to frost. 

734. The best variety of water-closet jet devised 
is the " wasfaoDt," of which there are several patterof. 
This holds a certain qnaatity of water, aiid ia Unshed 
by a strong gnsh of water through the riiD from an 
overhead tank. 

75^. Each cloeet shonld be snpplied with its own 
flushing- tank, to avoid contaminatioD of the drinking 
supply; the discharge from the pipe shonld be b J S 
l^-in. pipe at the least, to give adequate head; stid 
the flush shonld be by the rim, to scour the bowl. 

756. Water-closet fixtnres should be freely expoHd 
for inspection and never be boxed iu, 

757. For public baildiugs with cloaets in frequent 
use, copions automatic flushes arranged to diBobar^ 
at regular intervals are safer than those depending 
u[ion iudividnal care at the time. 

758. Small waste-pipes are the more efficient, be- 
cause the friction is less, and the greater tbe presBEiR 
the greater the velocity, with less chance of obstmctifr 
sticking. 

759. Waste-pipes for single fixtures need not w 
ceeil 1^ in. and should not exceed *2 in. in diameter. 
For soil-pipes 3 to 3^ in. is ample. 

760. The ontlets of all waste-pipes should be full- 
bore, and they shonld join the mun soil-pipes at » 

acute angle. 
761. Sewar'pipes that also canr^ atoTm-'B^.SjKs 
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be smnllest at the bfise; otherwise solid matter vonld 

I in bars wlieii sewage aloue is passing, 

763. Sewer-pipes should he water-tight to retain 
liqaid sewage. 

763. Bat pipes intended only for storm-water are 
sometimes laid dry, in order to drain the ground. 

76i. The amount of sewage shonld be approxi- 
mately calculated in advance, and the conduit built 
for it. 

Traps and Seals. 

765. Having aecnred a closet that will discharge its 
contents withont contaminating itself, the next point 
is to prevent the sewer-air alwsiys present in the pipes 
from escaping through t!ie water-closet into tiie 
dwelling. 

766. This passage of sewer-air is prerented by a 
trap and a seal. 

767. A trap is a. mechanism containing a fluid that 
seals the waste-pipe, to prevent the upward passage of 
sewer-air. 

This fluid is generally water. 

768. The conditions of its efficacy are that the seal 
must be corajilete and the trap be such aa will not 
itself become foul. 

769. The advantage of a trap is, that when sealed 
it presents a more or less complete obstacle to the 
passage of air. 

770. Its disadvantages are that it furnishes a check 
to the flow of water throngli it, an obstacle to the 
escape of refuse, that it is liable to become fouled by 
use, and that the seal may be lost eutHfe\-^ . 

771. Traps should be eeli-scoa'cin^ -MVew -^-so^-t^-^^ 
.Bet, the QuUet of the bowl aUttleUTceai 'Ona.'n. 'Oo«'^^*"^ 
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arm of the trap, and the inner surface perfectly 
smooth, which implies its construction of earthen- 
ware or enamelled iron. 

772. The trap in common use until recently was 
the " D," the objection to which is that it will 
accumulate filth behind an interior recess. 

773. The best traps are the "P" or '' i S," 
**iS,"and"S." 

774. A running trap is a shallow U-like bend in a 
nearly horizontal pipe. It should not be deep enough 
for refuse to lodge. 

775. All the water in the trap should be changed 
with each flush sent through it, and there should be 
a good supply of clean water left in the trap. 

776. This point of use is often overlooked in the 
kitchen and laundry sinks, the bath-tubs, and the 
wash-basins, so that the water remaining in the trap 
is apt to be the last running out of the vessel. 

777. Waste-pipes should join soil-pipes, and soil- 
pipes mains, by Y's and not T's, and the descent of 
the soil-pipe should be as direct as possible; and when 
carried laterally the waste-pipe should be over a 
decided grade, with the fewest possible .turns. 

778. A seal may be forced by the sheer momentum 
of the water pouring through it, it may evaporate, it 
may be broken by back-pressure or by siphonage. 

779. Serious evaporation is not likely to occur in 
an occupied house. The remedy is to fill the trap 
with oil. 

780. Back-pressure is the consequence of a heavy 
column of water descending the main soil-pipe to near 
its end, where there is an abrupt bend, or some other 
ofastaole to the escape of the air in front of it. This 
•IP beio^ compressed, moves m \.\^^ ^vt^^^xov^^l \JaA 



ElVEES AND WASTE. 



^leaat resistance up the braach pipe aud through the 
■seal. 

781. To produce back-pressure the desceuding 
column must have acquired considerable velocity, aud 
there must be au imjiedimeat to the escape of the air 
before it. The fixture whose trap is forced will 
tlierefore be near the bottom of the stack. 

782. Siphonage is the efEect of a heavy column of 
water falling suddenly down a soil-pipe and thus pro- 
ducing a partial vacuum, by which the equilibrium of 
the seal is destroyed and it is broken by atmospheric 
pressure from within the closet. 

- 783. Back -pressure and aiphonage are complemen- 
,tal, and both cannot occur to the sumo fixture. 

784. The loss of a trap by the momentum of water 
poured suddenly through it is a species of siphonage. 

785. A vent is a pipe in the top of the bend con- 
necting with either the soil-pipe or a genera! vent- 
pipe, to admit air and so preveut siphonage. It will 
plso counteract back -pressure. It is chiefly required 
411 large houses or those with complicated systems of 
plumbing. 

786. The objections to vents are their liability to 
become clogged by aoap-auds, etc., splashing against 
the opening iu the trap, and their tendency to evap- 
orate the seal. 

Other objections, apparently not very well founded, 
are made to vents by very late writers. 

787. The vent should be the fall size of the trap, 
at least up to two inches. 

788. A trap-vent that preserves the equilibrium by 
itrodncing fresh air from the inteTiot dl 'Cwa &-«^^- 
tg, and uses meroury to prevent t'Vi© ^I'WiV"'*?'.'^^ ^"^"^ •> 
widalj used, and appears to te Bat\«i»&Vi^'3 - 
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789. Venting waste-pipes and ventilaciug soU-itlps 
are distinct. 

790. There are other difficulties to be met with in 
plumbing, and it is not sufficient for a qaartermaattf 
to asanme that becaose a contract has been made lu 
introduce fixtures that tliat is all that is necessan. 
Nor for a commanding officer to suppose that, wbet 
plumbing ia complained of, a broken pipe or a iMkin 
joint ta the only imperfection. 

Disc07inec/io>i. 

791. A sewer is " disconnected " when there is 



large vent, either with or without a running-tcaf. 
outside of the house, allowing the free ingress of froi 
air or the exit of foul air, as the pressare may deUi- 
mine. 

792. The " disconnection " is conventional nttur 
than actual, and it is difficult to carry out in snofj 
or very cold climates. 

793. The running-trap may be dispensed ml 
when the sewer into which the soil-pipe dischargv 
fairly kept, or if it is liable to be frozen, or if tki 
grade is not good. It ia chiefly required m 
not connected with a good sewer system, 

704. Wheu this trap is used, the vent moat h 
between it and the house. 

Tentilation of Sewers. 

795. Tlie third and very Important method o(p» 
venting house infection from 

Ventilation meatia the 
through the soil-pipe, tliuat«\ie'i\u5,ftvft 
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797. TliJB Is accompli all ed by extending the aoil- 
pipe fnll calibre above the highest closet and through 
the roof into the open air, with the end free. 

798. The soil-pipe time extends from the sewer 
beyond the roof, with no obstacle from end to end 
except, possibly, the running-trap. (Par. 774.) 

799. But as ventilation requires an inlet aa well 
as an outlet, there should be a vent of full size 
connected with it by a branch pipe oatside the 
honse. 

800. Generally speaking, sewer-air will not escape 
by the vent, but will rise in the heated soil-pipe 
within the house; nevertheless, windows or air-ducta 
into the house should not be near the vent. 

The Soil-pipe. 

801. The soil-pipe receives the discharges from all 
the water-closets and other fixtures within the house, 
Hnd conducts them to the sewer. (Outside of the 
house it is aometimea called the branch sewer-pipe.) 

803. It should be of iron within the house aod of 
earthenware (tile) outside of it. 

803. It should have a calibre not to exceed i inches 
For the largest public buildings, while from 3 to 3i 
inches is ample for ordinary private houses. 

80i. It must extend fnll bore above the roof and 
be somewhat larger at that exit, on account of 
accumulating li-ost. 

805. The part above the upper closet must be of 
the same material and construction, to avoid leaks. 

806. The whole pipe should be tested by water- 
pvessare for lejiks, wlien set \ip, 

807. /ts/jDii/dliave as f ew ciiunaea o\ Sv^efc'Cva 
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those over jib large curves aa posaible, and 
never be carried horizontally, nor under buildingii 
it can be avoided. 

808. Where the soil-pipe passes ont of the hoiuei 
should be protected by an arch in the wall. 

809. It should have full-bore connection with til 
open air outside of tlie house wall. (Par. 7119.) 

810. The water-closet should join it at an aoul 
angle and by as short a pipe as possible. 

811. The upper extremity of the soil-pipe shiml 
not he curved nor be covered by a cowl. 

It should terminate below the level of the chimoa] 
top, and not be near a window into which the gM 
from it may drift. 

812. Neither tbe soil-pipe nor the vent-pipe shool 
he allowed to terminnto within a chimney, as is som 
times done; because the fires are itot perpetual m 
down drafts frequently occur. Snoh pipes atoo «( 
liable to be choked with soot. I 

813. Suspected leaks are searched for by pepfM 
mint or smoke. 

814. In large houses the vent-pipes »re aom«tiai 
run together upward in a single pipe. la anull 
honses they may enter the soil-pipe above the bif^ 
fixture. ! 

815. Ruin leaders sometimes conduct storm-nil 
from tlie roofs into the sewers. They will ventilil 
upward as well as carry wiiter down, and thenloi 
those near windows should not be thus nsed. 

816. Under no circumatauoes should they lUsbluq 
on the sewer side of the trap or of the rent, and tU 
always should be a ven.t. 

817. It oecasionaUy liapvena vVa^, "wv\«'m^A ■* 
Me d0Birnbility of removiug ^evjaii^^ 
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post authorities have used wooden drains through 
which to discharge such excreta. 

It is only a short time hefore such conduits become 
clogged and saturated with their contents, and are 
thus transformed into long permanent cesspools. 

Privies, etc. 

818. But water-carriage of excreta is the exception 
in the army; nevertheless excreta and garbage gen- 
erally must be disposed of, and that promptly. 

819. At posts after a well-ordered sewer-system 
come, in order of desirability, (1) privies over the 
water, as may be arranged on the sea-coast; (2) cess- 
pools; (3) privies; (4) the dry-earth system; while 
for the future, and better than these, is the furnace. 

820. A cesspool is a cistern, generally walled dry, 
with a floor of earth. Into this the house waste is 
conducted by pipes and from it the liquid matters 
drain and the solids are removed as required. 

821. For its proper use the soil must be porous 
and the water-supply be beyond contamination. 

822. A deep dry-walled privy, covered and when 
fall abandoned, is a variety common at some posts. 
These should be, but rarely are, permanently marked 
to warn future garrisons. 

823. The worst privies are the common shallow 
pits dug for temporary relief, generally without 
authority, near stables, corrals, and married men's 
quarters. 

824. These are often filled to repletioUi insuffi- 
ciently covered and unmarked, honeyooir 

post. 

825. Sach pits should mil-y "b^ dLT\% 
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BpcciTically desigiinting place and depth, 
uccording to rule, and marked in place and on tfat 
past map. 

8iJC, Snch care is especially important when the 
water ie drawn from wells or anjierficial reservoire, 

827. The dry-earth system depends for its effitac) 
on the disinfecting — or deodorizing — power of realli 
dry earth, not sand or coal ashes and the like, cotbt- 
ing the discharges at once. 

828. This is extremely diflScuIt to carry ont ^• 
tematically and well. Sometimes the dischargee im 
carried in movable drawers at daily intervals t* 
another place of deposit, bnt always with nonsidecahte 
risk of distribnting part of their contents. 

830. Human excreta should be carefully dispoe.^ 
of, because discomfort and danger follow expoBore w 
infecting matterB from them, snch as are liable to bt' 
present in solation in the drinking water or ftoabni 
through the air, dried and invisible. 

It is not enough that they are out of aight. TbtJ 
should be thoroughly buried if not burned. 

Kitchen Ships. 

830. Kitchen atid laundry slops are liable to he 
hurtful, because tboy contain iu solution and suspen- 
sion animal and vegetable debris, which certunl* 
undergo decomposition, and are liable to be cfaatjol 
with emanations from the body in disease as veil k 
in health, 

831, The ground on which slops are habitvaOi 
tbrova is often indescr'ibaWy tow\\>^ «o&ka.%«., and j* 

fev people suspect such waste as \i».Tnvlvi\. 
ftga AU waste going ont ol v. W'aafc, aiA^i 



sewers, should be received in water-tight barreU, 
whbli should rest on snperiicial platforms. 

833. The nltimate destruction of all gwbage should 
be by fire. 

Garbage furnaces, that effectually destroy all refuse 
without odor and at moderate coat, are now in use in 
miiny cities. 

83-1. Fending that, and in the absence of deep 
water, refuse should be carefully separated into the 
destructible (organic dSbria), like slops, old clothes, 
decayiug vegetables, and the indeutmctible, as tin 
cans, pottery, etc. 

The former should be buried in deep and remote 
trenches when the weather permits, and the latter be 
cast away by iteelf. 

835. When water is introduced into a post by a 
pipe system, pains must be taken at the same time to 
liave it systematically carried way. Otherwise the 
surplus water will saturate the gronnd, often already 
full of organic waste, and under heat disease will 
arise. 

This la an oyersight that occasionally occurs. 



WATEH. 

836. Water is more iiiiriierlintfily neceeaaiy 1 
thau food; and as a carrier of iliijoase-canees it vTt 
of the general soiirces of preveril.ible iliseaee. 

837. The clouds are the iiltimnteaoureoof all'W 
lupply, they being replenished hy eraporation. 
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C'islerns. 

838. Rain-water, collected from a clean anrface, 
after the atmosphere liH.a been well washed, is the 
pnrest in nature; but its storage ia so difticnlt as 10 
degrade cistern-water from the first rank. 

83'.). In collecting cistern- water, nnlesa the sarfuoe 
is very clean the first rainfall shonJd rnn to waste or 
Iw yery carefnily filtered. 

8+0. Cisterns rapidly deteriorate, and when of wc»od 
the fluctuating wat«r-line fosters decay. 

841. tjndergronnd CTBterna, nsnally of cement-lined 
brick, are liable to leakage into them throngh craoka 
or from the surface. 

842. Overflow-pipes slionld not connect with seveta, 
lest foul air come orer and bo absorbed. 

843. The washings of roofs introduce a rapidlj- 
deoomposing sediment. 

Clean eravel will inVtortnce \n\.o "«owi*n\ »a.* 
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terns the l»Gteria of nitrification, which are purifying 
agents. 

845. To determine the qnantity of water that may 
be oollected from a non-absorbent anrface, multiply 
the area by the rainfall. 

846. To do this, rednce sqnare feet to inches 
(X 144), and multiply this by inches of rain, which 
will equal cubic inches of rain. Divide this by 1728 
for cubic feet, or by 277.274 for gallons. 

S47. The area of roofs is that of the horizontal 
plane covered, not of the alopea. 

Springs and Wells. 

848. Bnt most drinking-water cornea directly from 
streams (inclading ponds), springs, or wells. 

849. The rain which soats (directly into the ground, 
either at hand or afar, and i)t held by an impenetrable 
stratum, constitntes subsoil water. (Pars. 493, 498.) 

850. Bat a deep water supply is almost everywhere 
to be found below the subsoil or ground-water, 

851. This is derived from rain-water following the 
linos of upturned strata directly through impervious 
layers, until it is held at a great depth either in local 
reservoirs or in immense beds whose origin may be far 
distant. 

862. Wells may draw their water from either 
source, and it is practically impossible to determine 
from which without a fair knowledge of the local 



853. The arbitrary rule, to which there are many 
exceptions, is: Wells less than fifty feet deai; ft.-!!s 
shsIJoiF, from subsoil water-, move t\\K\\ TiQ \iift\, 6.b*t*;. 
from deep water-bearing levels. 



122 N0'rH3 ON MILITAKV IIVGl 

854. London ami Paris both lie over imperruM 
bnaina iuto which water drains from great distaDcea. 
It can be reached by the artesian method, 

855. Bnt Kew York ia underlaid by rocks lyinp 
nearly perpendicular to the horizon, so that its sub- 
jacent water is practically surface water that hoi 
soaked directly downward. 

856. If the surface ia not polluted, water in shallow 
wells is as good as that in deep wells, lint where the 
sod is contaminated it is unly a quofitiun uf time when 
the well, whatever its depth, whose wiiter paasea 
through it, becomes oqimlly foul with a sliallow one. 

857. Ordinary well-water in an inhahited region is 
doubtful, and bouses standing 100 feet apart ahoald 
condemn all intervening wells. 

858. The rule Is general that wells drain ioverted 
cones whose radius equals their depth. In sand the 
area is much greater, and any well may receive a sup- 
ply, pnre or impure, through a fuiilt. 

859. The longer the ueigiiborliood has bton ill' 
liabited, the greater tlie risk. 

860. Water that is contaminated, especially wltt 
animal waste, is not necessarily disagreeable; it la i^ 
to be more sparkling and may he very pleasant. 

861. No one would willingly drink sewage, ]44 
sewage is not necessarily diseaae-beariug, bnt it is at 
any time liable to become so by a specific taint bung 
imparted, 

863. The moat of the water in a well on the bank of a 

river does not como from the river, but tvom the int«r> 

cepted subsoil water making its way toward the stream. 

863. Wells should collect water goint; towards, not 

eomiag from, a polluted aite-, R\ii\ no -kpW, «>(«& in 

ecarah of tieep water, should g\eroe a vo\\i\x«&.' 
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becatue the shaft is liable to conduct water from the 
upper to the lower level. 

. Springs whose origin is remote from habita- 
tions, large lakes, and streams Howing through uuin- 
habtted regions furniaii tlie best sources of water 
supply, except rain-water from a perfectly clean sur- 
face in a protected reservoir. 

Solution and Suspension. 

8(i5. Sabstances in solution completely disappear 
and cannot be filtered out; e.g., salt in water. 

Siifi. In snspension the particles do not entirely 
disappear, and their presence is shown by turbidity 
or opacity. 

8ti7. But water may be colored and yet transparent, 
or at least translucent; e.g., solution of sulphate of 
copper, cypresa-swamp water. 

868. Water may contain mineral matter in soUition, 
mineral and organic matters in suspension, and 
organic matter in solution of varying qualities, some 
harmloBs and some accompunied by, if not distinctly 
made up fff, specific disease causes. 

839. Tbe alkaline waters of the plains contain great 
quantities of aoda, potash, or magnesia. 

They are moi-e disagreeable in the rainy season from 
the alkali, left on the surface of the soil by evapora- 
tion, being washed into the wells. 

As far as known, they may only be purified by dis- 
tillation. 

Hard Waler. 

8T0. The hardness of water is caused by the pres- 
ence ot lime, magnesia, iron, baij^a, «lKm«Ma-, «« ^i'^- 
taia other muiertilB. 
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It is divided into temporary and permanent; 
readers cooking of certain vegetables very diEficnlt, 
and compels the nse of a great deal of extra soap 
to neutralize the hardness before washing can be 
done. 

871. Persons accustomed to drinking soft water 
generally have some intestinal trouble after drinking 
hard water, and the reverse is trne. 

873. Hard water is generally bright and sparkling. 

873. In practice hardness ia recognized by the 
curdling that follows when there is an attempt to dia- 
aolve Hoap in it. 

874. Soaps are alkaline oleatee which qnickly form 
a lather when mixed with pure water. Bnt if tlie 
siibstannea that give hardness to the water are present, 
oleatea of those bases are formed, and no lather is 
given until the bases are thrown down, 

875. Resting upon the foregoing ia the soap test for 
hardness, where a standard Bohition of soap is used to 
nentralizo these bases, and the degrees are establishtxl 
according to a certain scale. 

To Remove the Hardness of Water. 

87^. The hardness of water is divided into tern- 
]xirary and permanent or fixed, the snm of the two 
constituting the total hardness. 

877. Ordinary hard wat«r is so from the salts of 
liroe and magnesia in solution and from free CO,, 

878. Much of the harduoEs depends on the bicu» 
bonates of lime and magnesia in solution and on tiks 

presence of CO^. 
879. How in boiling water tor \\bM an. Vwa ■CtHh 
* diasipates the CO, and trausIoTma tV*> "" 



ates into simple carbonates, which being insoJnble are 
precipitated. 

This leaves certain soluble lime and niagneaia cotn- 
ponnds (ii anally sulphates) which cannot be ex- 
tracted. 

880. Or, in a small way, add carbonate of soda 
(washing soda). The reaction leads to bicarbonate of 
sodii and carbonate of lime. The soda bicarbonate is 
soluble, but the- insoluble lime carbonate is precipi- 
tated, 

881. Or, the third and best method, known as 
Clark's process, depends on the addition of lime. 
This is applied on a largo scale, the <[uantity of lime 
being determined by the soap test. 

888. The lime subtracts a certain araonnt of CO, 
from the soluble bicarbonate ■ of lime, converting it 
into an insoluble carbonate -which, with the carbonate 
originally present, falls to the bottom. 

883. When there are 30-30 parts bicarbonate of 
lime per 100,000, about 9 oz. quicklime is used to 
every 400 gala, of water, or one gallon clear lime-water 
to every ten gallons of water. 

Suapauiled Matters and The.ii- Remoi'aJ. 

884. Water may contain in suspension as well as in 
solution both organic and mineral matter, and it is 
against this suspended matter, which is offensive to 
the eye, that the most of the processes of clarification 
and filtration are directed. 

885. Muddy water usually contains insoluble parti- 
cles of siightly greater specific g,Ta.i\\,3 'Oaa.v. 'Cw* -«■(&»« 
itaeif, and when allowed to reft^ tteA:\w\e\iV*.'^^-«* "^"^ 

free it from most of tlie fareiga oiaXWia, mj.^-, *-'«:^**-" 
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iiig generally, the remainder can aeaally bo remored 
by straining. 

88(i. Settling basins on a large scale are important 
adjunctB to reservoirs. 

887. But excepting diarrhtea from mechanrcal irri- 
tation, mud, although unsightlj, rarely causes diaease. 

The diarrhcea, however, sometimes is grave uiil 
persistent. 

888. Settling, by rest, on a small scale is ofteD 
efficacious for domestic use, 

889. Suspended matters are removed by precipitii- 
tion aod filtration. 

Precijiitatioii. 

890. PracipitatioQ is either Eedimentadon bj rest 
(as just dsacribed), or through clarification which, bj 
inducing changes througli harmless chemical action, 
leads to it. 

891. The most convenient agent, especially if the 
water is slightly hard, is alum. 

Use about sis grains of crystallized alum to the 
gallon, or move about in the water a lump of bIhoi 
held in the hand. 

893. Some years ago, one wing of a British r^- 
nient passing up the Indus drank the water without 
|ireparatioii and snJIered severely from diarrhcm. 
'L'he other wing used alum and had no diarrhtnk 
The first then adopted it and the diarrhrea ceased. 

8fi3. The rafiomilc is the formation of calciom anl- 

pliate from ciilcium carbonate which, together with 

the bulky aluminum hydrate, entangles the suspended 

p.trtides and sinks with them, 

SUatiM the vrnlcr be very w>H,, &t*^ \wWo4vwft x 

^Uh caJmum ofaioricle and BOtlVauygj^^iaX«. 



891, CactnB leaves cut up have a similar clarifying 
effect. 

895. Other methodaare; The use of perchloride of 
iron, 1 oz. to 250 gals., following it hy aj oz. car- 
bonate of soda to nentralize the acidity and remove 
the excess of iron. 

806. BoraK and alum, 3 oz. of each to a barrel 
(31+ gals.), have been recommended. (This appears 
excessive. ) 

897. Citric acid, 1 oz. to 1(5 gal., improves water 
by its action ou contained minate vegetable growths 
(algffi). 

898. Tannin in small quantities has the same 
eSecC; but when tannin is used the water should 
stand some hours. 

899. Growing vegetation, although the water may 
be colored green thereby, is usually of advantage, but 
dead vegetation may do harm. 

900. A solution of permanganate of potassium 
(Oondy's fluid), a teaspoouful at a time into 3 or 4 
gallons of water until the sligntest permanent pink 
color ia obtained, followed by 6 grains crystallized 
alum to the gallon, removes the disagreeable odor of 
impure water in casks. It does not destroy all 
organic matters. 

Filtration. "^^^H 

901. Filtration is directed against suspended mat 
tera, diasolved organic matter, and bacterial organ 
isms. 

902. Filters have three modeft ol wa'cum.-. 

(J) By Hiechanically avi-est\i\g RTva\ie'cv^^wL'eAN.'wV'a'^ 
i»ig0 topmi through their potea. XV»X "» '*''«^'^'-'^^'^'^ 
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90;i. (3) By the attraction of 
water passing very slowly through a filter 
deposits in the interstices. 

904. (3) By the removal of sabstaQcea actnalty dli- 
Bolved in the water, 

905. On a large scale a sand filter consists of fine 
sand saperimposed upon coarse Baud, which rests upon 
fine gmvel, and that in tnrii on coarae grave). Wlien 
properly constructed and managed this is very efficient 
in almost completely removing the bacterial and other 
organic cansea of disease. 

90r>. It restrains gross impuritiea mechanically, bnt 
its most valuable function is the nitrification of 
organic matter and the destruction of microbes. This 
is effected in a geliitinous layer that forms la tJie 
upper part of the filter, the living matter of which is 
the efficient agent. Such a filter becomes clogged 
or "dead" at irregular intervals, when it requires 
reuovution by scraping and washing tlie removed 
sand. 

907. As tlie free surfaces of the particles of woA 
are out of all apparent proportion to the cabiool "boUc 
of the mass, there is a very large area upon vhtoh tin 
so-called " bacterial jelly " is formed. 

008. Bnt these filters are so costly in tb«ir an- 
struction and care as to make tbeni available oaly tot 
large communities. 

909. When cistern-water must be filtered for ■ 
house supply, it should pass over a chamber that 
would retain the coarse sediment, and then be con- 
ducted under a layer of coarse gravel that anpporta 
one of sand through whicVi it ■pftTini\a*j» vi.^winl. 
TJje sand ninst be reuewei e^fcfj ftvxe* <jt Viaa 
'oatbe. 



910. A simpler tank filter is where the filtering 
material is raised a few inches from the bottom, leav- 
ing a Be tiling- basin from which the wuter passes 
apward. 

911. But it is a fundamental principle that every 
part of u filter should be accessible, for none is auto- 
matic in its renovating power. 

912. Portable filters are nstiallj equipped with Bub- 
BtanceB designed to restrain the impuritieH mechaai- 
oally. 

913. Animal charcoal (bone-black), formerly sup- 
posed very efficient, is really objectionable in that it 
yields phosphates and N, which favor tlie growth of 
bacteria in water. It oxidizes putrefactive organic 
matter, but permits active organic matter to jtaBS 
through unchanged. In other words, it does not 
sterilize the water, but is liable to make it more hurt- 
ful. Thus after a month's use tlie filtrate coutained 
five times as many germs as the uufiltered water. 

914 Vegetable charcoal, or coke, makes an efficient 
filter against micro-organisms (P. Franklaud), but 
should be frequently renewed. 

915 Spongy iron arrests suapetided matter and 
oxidizes organic matter. It appears to deteriorate 
very slowly, and therefore to require reuewal. Frank- 
land says after one mouth's action it detains 99. S^ of 
micro-or^n iBma Kotter and Firth say it permits the 
free passage of bacteria. 

916 Sponge, sometimes used in individual filters, 
acts only mechanically, and is objectionable as being 
itself organic, and very soon becomes foul. Cotton 
and wool, whether woven or in tVHilx ue.'uwBli %Xsi^^,^'i'* 
had for the same reason. 

91 7. Asbestos, if arranged so \\«)A "A ™»-l Nia^y«t«& 
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iand replaced, is much better material for an indi^A^ ■ 
ual Alter. 
918. The best filter heretofore devised for domestic 
use Ib iinglazed porceliviQ through which the water 
I pasBsa nnder moderate pressure, This acts mecbani- 
I cally but eftiuiently, entirely sterilizing the water. 
I The moHt efUcient form is tbe CbamberUind. As Uie 
bacteria wilt ultimately grow through the kaolin, the 
I "'candle'' (bougie) must be removed weekly, care- 
fully brushed and boiled, or wdl heated in a Same. 
I It is absolutely etfiuient under th(»e conditions. 
I 'M'.) An excellent tield tiiter is a cask charred ou 

the inside (tiiat may occasionally be brushed), pieroetl 
with small holes throngh the bottom, stiuk in tlie 
source of the water-snpply. 

U20. Still better is one barrel within another, the 
outer pierced throngb the bottom and the iuner near 
tiie top, the incervenmg space being filled with sand, 
gravel, or similar material. 

1*21. Where circumatanoea permit, as on steamships 

and at permanent posts, distillation will su|>i)|y the 

purest of all water. But if the source of supply is 

' not clean, certain impurities may be carried over vitb 

the steam. 
, 123. ISuiling, which is nearly always practicable, 

; efficiently destroys the bacterial causes of disease, and 
should be employed for all drinking-water whea tbeft 
is any doubt of its purity. 

Water as a Disea-ic- bearer, 

.123, Several grave diseaaes are intimately b 
irftfi tvntei ns a cause-bearer, \\ qoV. -.vs s. «\\ 
^0^4. I'/^eee are cholera, tyyWA l^i^'^f^i*'^^*'* 





of dysentery, which are spread chietly by fliscliargea 
from infected persous tliitt gain acceas, as a rule, to 
the new vietims by the month with food and liriok. 

S'-iS. The most common mode of propagation, at 
Least of the first two, is through the drinking- 
water. 

i)26. It IB by the soakage of snch discharges into 
'wells, or by their contamination of the larger streams 
or reservoirs, that snch epidemica generally occnr, 

927. It has not heen demonstrated that typhoid 
fever may originate from sewage notispeeitically pois- 
oned; bat it is certain that both it and cholera are 
caused by their spec i lie excreta. 

fl28. Now, as both typhoid fever and cholera begin 
with a painless diarrhiea. whose import the invalid 
does not understand, itis qnite possible for ench dis- 
charges to drain into any but the best-kept water- 
supply. 

929. In this way epidemics of great magnitude 
sometimes begin, 

930. A year or two ago the washing of the dis- 
charges of a single case from the bank of a stream 
into the stream itself that supplied water to a settle- 
ment was followed by an epidemic of 1000 cases of 
typhoid fever, resnltiug in many deaths and great loss 
of time and labor. 

931. Several years ago two factories employing 
many hands stood side by side, but the men drank 
from, two distinct weUs. One of these wells was pure 
and the other was believed to be infected. Of those 
who drank from the infected well, (JOO died of cholera, 
hut of the others, none. 

933. A severe and fatal ■vaiVet'j wl (\\sa"»!wsv^ "^m». 
repeatedly been traced to imgti.tft-waW'c-,-«a.\^'s>^*'^->'^'~ 
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far as known, charged with dysenteric prodaotB/' 
contaminated with ffecal impurities. 

933. Se wage- ttiin Led wells do not necessarily indim 
disease, but the gewage in them is at any time li^lu 
to become speciflcaily infected without any change iu 
their physical appeiirance. 

034. Such water is sometimes more clear and pala- 
table than that in good wells, »ud it often is difficult 
to persuade those accustomed to theni of the tnith, 
or to make them understand how leakage may enter 
over long and unsuspected rentes. 

935. The worst supplies (in fact, not in appeu- 
auce) are the nusu spec ted —for had tliey been sat 
pected their use would not have been persisted in. 

93tj. A well nearly free from irou suddenly foegsn 
to yield chalybeate water, which deposited an ochreotu 
sediment. It proved that a quantity of spoiled beei 
having; been emptied into the ground 115 feet froia 
the well, its organic matter acted as a reducing agent 
on ferric o.xide in the soil, which dissolving as a pro- 
tocarbonate entered the water that supplied the well 

937. Gas from a main 1000 feet away has been 
recognized in well-wiiter. 

938. The typhoid poison has been conveyed serefa! 
miles by an underground flow, as at Lftnaen. 

939. The feature of limestone regioud, that ther 
are peculiarly liable to fissures and gubterrantaa 
caverns througli which water freely commumcatM 
over lung distances, makes them eminently subject to 
the spread of cholera 

liiU. Should a inspected well materially differ 
c-heniicaily Irom nelgiihoring weWa, \t i.ft i;trabablytD 
fecied. The chemical contoVoii m Wra >»aa S&«k 
^■iadJc&tiotif not a cause. 
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941. A chain of wells of course may be similarly 
aSected, in whicli case special investigation must be 
made. 

943. If a specific scarce of contamination is sus- 
pected, the simplest way to determine whether a com- 
municating channel exists is to introduce into the 
cesspool or other suspected locality a quantity of salt 
or brine and later to observe what change, if any, 
there is in the chlorides in the well. If they have 
increased, the ioference that the contents of the privy 
may enter the well is obvions. 

943, Lithia, wliich is not found in ordinary soiia, 
IS a more delicate test. 

944. Specific disease-oanses may not be extracted 
by filtration, nor respond to chemical tests, nor be 
antagonized by chemical agents, at least so that the 
water remain potable. 

946. But there are chemical indications by which 
sewage may be suspected. 

940. These are the presence of chlorides, of in- 
trates, of nitrites. 

947. Wlien these are reported they are to be looked 
upon as signs of sewage or similar filth, unless there 
are plain indications of their origin from perfectly 
innocent sources. 

948. Like CO, in the air, unless in enormous 
quantities, they are hanuleas in themselves, but they 
are an index of other mischief. 

949. Tlie special evils that may he connected with 
polluted water-supply are typhoid fever, cholera, and 
aometinies dysentery. 

950. Our exkc.t knowledge aa to ftvft \Ai "^^ '^■*' 
typhoid germ in the soil whsiU ■otiftXft'ua.T'^^.'i "«> ■^'*' 

fMti^aotoij. It ig believed Ibat \\. \aTa.(Aa^^^«^^^ 
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tlie oxidiziug aud nitrifying bitcteria, and uathorities 
assign it a vitalitj ranging from two days to oi 
niuntLe. This yartatiou probably depends on the 
character of the soil. 

951. It is manifestly nnwise to assume that infected 
dejecta discharged upon the gronnd or bnried in ii 
will be neutralized before reaching » iieighborini: 
welt, especially as it is impoBsible to determine that 
there ia no rift in the soil allowing direct commnnic*- 
tion. Bot the best autliorilies regard the chance of 
indirect infection as very email. 

952. The typhoid germ may pereiat in nntilteri<d 
water for thirty days, but nsiially perisbes mocb 
sooner. Pathogenic bacteria generally disappear 
quickly in contaminated water in the presence of 
eaprophytes. Where a sand fitter is used these diaeaw 
germa become entangled in the " bacteria) jelly." 

953. T)oubtleaa in most cases of water infection tlie 
cause ia a contimiiug one, following tlie additiQDaf 
new material which should be songlit out au<l pre- 
ventatl. 

954. In poorly conaerved camps it is very |>088lbl* 
for polluted dust to convey the disease by being suftl- 
lowed with food or otherwise. 

955. This general couclnsion of the Washiiif^D 
Medical Committee ia unimpeachable: Typhoid feTM 
increasea in projKtrtioii to the saturation of the smI 
with decomposing organic matter, especially hninaii 
excreta, and to the drinking of infected well-water. 

956. Vauglian has discovered organic matter in th« 
soil on nearly level ground fifty feet from a prifj- 
rault, by comparison witli otWt aoil of the same kind 

where there were no kiiown aouTce* ol eci'QV'a.w\Ma,9>ai». 
037. The cliolera cause pTot^Ua waya " 
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the soil for a conBiderable period when only iuflnenced 
by natural caueeB, but it has a relatively short life in 
water except as reinforced from without, 

968, It is, however, much better to avoid the orig- 
inal pollution of water-supply than to attempt to 
remove the poison once introduced. 

959. Independently of the specific disease- poisons 
intimately aaaociated with water-carriitge, there are 
non-specific impurities generally held in suspension, 
but sometimes in solution. 

960. These may come from animal waste or even 
from animal decomposition, us in the soakage of 
graveyards, and fi'om vegetable decay. 

961. Organic remains in water are always impuri- 
ties, never being present naturally, as in some sense 
the minerals that are in Bohition might he regarded. 

962. But in view of the inconceivable amount of 
organic disintegration going on through all time, why 
is not all water a mere vehicle to carry this waste? 

963. Because the free oxygen in the soil and in the 
water allows unrestrained oxidation, and because cer- 
tain minute organisms associated generally with min- 
eral matter and known as the bacteria of nitrification, 
decompose the waste, freeing ammonia. 

901. With tl]e presence of ammonia, nitric acid 
and subsequently the nitrates and nitrites are formed. 

965. The nitrates and nitrites therefore are indica- 
tions that animal waste has been present in the water. 

960. When waste has reached that stage its power 
for evil baa gone, but more waste may follow too 
rapidly for the soil to neutralize; the excess may be 
there already. 

96?. Concentrated waste \n ttvc ^\'a.'v^ i^l ■ws^'Wis. 
, maat oFercome tiieregenera.liugiuSliift^tta Ql-ik\vav>.'«»!'- 
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area, and these iiidicatioiia of pre-exietiBg danger 
must lend to the suspicion of present danger. 

91)8. The precediug chiefly concerns wells towarda 
which aarface slops, broke a sewers, or imperfect 
vanlta may drain. 

T/ie Detection of Organic Waaie. 

9G9. There is no easy test for organic matter Id 
water, bnt the following is a chemical hint: 

970. Hulf fill a quart bottle witii water at 70*- 
80° F. ; ahakp it vigorously, and then if a bad odor ia 
detected it is doulitfiil or bad. 

971. But all bad watera do not have an odor. 
Therefore evuporate 3 or 4 oz. to perfect ilryiieaa in a 
porcelain or platiuum capsule, and then ignite tlw 
dish. 

If there is no blackening or an easily diaaipateil 
darkening of the residue, the water is probably good. 

If the crust blackens, there is probably carbon from 
an excess of vegetation. 

If nitrous fumes are evolved and the carbon sparkles 
with energy, auimal matter may be suspected. 

973. The pei'muuguTiate salts are rich itt oxjgm, 
that is easily given up. 

Added by degrees until the oxygen is absorbed, 
permanganate of potash colors water a ricli ]iiDk or 
red. 

973. TJie perinauganate is uaeful to cleanse Slten, 
and to indicate organic matter, but not tiie kind (h 
shows beef soup and street tilth ocpially) : and altliongk 
a valuable ailjnnct, it cannot be depended upon Ur 
neatralize real diseaee-cau&eB. 



Tilt [Jllimale Disappearance of Sewage. 

974. What becomes of the vast quantity of sewage 
poured into ranniug atreams — often streams that 
sooner or later furnish drinking-water for couimiini- 
ties? 

975. It is generally said that streams purify them- 
selves. 

In a rapid stream there is much oxidation; the 
Bolid matter is acted on by the bacteria of decomposi- 
tion; sedimentation takes place literally, or practically 
by the suspended silt enveloping the particles of 
sewage. 

Dilution has much to do with its apparent dis- 
appearance; the volume of water is very great, and the 
sewage becomes immensely attenuated. 

976. But even specific organic particles do disappear 
in some way, and the accumulation of deadly poison, 
that a prion would seem necessary, does not occur. 

fl77. Nevertheless the discharge of sewage into 
streams whose banks are inhabited should be forbidden 
by law, as it now is in England. 

fl78. As a rule immediately, and always finally, 
subsoil water tends towards the river-courses. 

It either swells the river by its direct volume, which 
is the reason why a stream increases as it descends, 
independently of tributaries, or it forms a subaqueous 
river. 

In most cases both are true, and in objectionable 
rivers good water may generally be found by piercing 
the gravel bed of the river proper and pumping from 
below. 



Supply for Troops. 

979. On halting for camp the water-snpply moft 
be immediately guarded, and with special precantjon 
if it is BDiall. 

980. Great care shoitid be taken that tlie mar^n St 
not trampled into iimd, ami the water made tnrbiii. 

i)81. By moderately digging out r ttmall spring aiiJ 
sinking a easing or barrel, the supply will be io- 
creased. 

982. If the stream is shallow, promptly make t 
small reservoir 'by a temporary dam for drinking, on* 
below for the horses, and one still lower for waehinf. 

983. Horses will drink better and more mpidlj 
where the water is five or six inches deep, wbicb can 
easily be arranged. 

Where the sn|Tply is limited, an officer should be in 
immediate eharge of tlie whole. 

084. A horse drinks abont li gal., requiring thrw 
minntes. Each gulp represents abont three ounce*. 

985. At a permanent camp where the command it 
targe in proportion to the water-snpply, make one « 
more reservnire to retain the water that Hows by night. 
and draw from them the cooking and drinking watvr. 

Extend lower down a single or double row of gnnken 
half-barrels for horses, all connected by little gntt*f» 
to avoid waste, and conduct the Biirplna into a sliU 
lower reservoir. 

9iitfi. On the march a man requires for cooking am! 

drinking pints a day. increased in liot climates tfli* 

^Jats, and an equal amount for washing the pcrmu. 

987. Ill stntionnry camps 5 guXa. ^"t -AX \.M.T^i%t^ 

ffH8. Ill barracks, for a\\ ipwreofees 



HoBetB and bath-rooniB, 10 gal. per head. With 
rater-closeta and baths, 25 gai. 

Horses, if allowed all they will drink, require 
Tal. per day, and about 3 gal. per head for 
)lice pnrpoaes. 
990. The foregoing are the lowest figares. 

Hospitals reqnire several times as much perj 
lati, depending on the character of the cases. 



992. Water is partly purified by freezing, but e 
imperfectly as to require tlie sources of ice supply fori 
lomestic use to he as carefully selected aud guardedj 

those of water. 

993. Olear ice from poUcited BOKrces may contain a 
lery small proportion of injurious matter; but snow 
ice and that obtained by flooding is apt to be unsafe. 

! bacteria are attracted by air-bubbles, "bubbly 
) " JB especially dangerous. 

984. Artificial ice, unless from distilled water, may 
more impnre tban natural ice from the same water. 



PREVENTABLE DISEASES, 
Malaria. 

995. Properly speaking, malaria is not a diseaw 
but the caiiBe of disea'^es 

996, Parasitic micro orgauitms fonnd in the blood 
(liaemocytozoa) are so closely associated with the dis- 
ease as to be regarded its ciU'je But thev liave not 
yet been isolated outside of the body and their origin 
is nn known. 

997. Bnt the conditions nnder -which malarial 
fevers appear are generally these: a soil superficially 
permeable; vegetable and possibly animal matter 
undergoing fermentation; stagnant water; accesa of 
air; and elevated temperature. 

998, The greater activity of malaria at night is 
part acconnted for by the rising of the ground-air, do* 
to its comparative rarity. 

!I9!I. There is reason to anppoae that drinking- 
water absorbs the malarial poison, which thus mgf 
enter the syatem. 

In this way one variety of the so-called monntMn 
fever, arising nnder conditions not otherwise explica- 
ble, may be accounted for. (Smart.) 

I(X>0. Whatever the nature <>\ \.\ift m«.\M\fli yiiaon. 
it apjwars to he borne for \\mite\ (\\BU.\\wft \i's "&i 
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wind, to lie Dear tiie ground, to be stopped by 
mechanical barriers, to be avoided by rusideace in 
an upper story, and to take effect nioMt distinctly 
when the exposed person is poorly noarished, ill-clad, 
and with an empty atoniach, and the danger of infec- 
tion is greater at uiglit. 

1001. The diseaBe-cauaeBof malariiil, choleraic, and 
typhoids] (enteric) disease contained in water cannot 
be antagonized chemically so as to leave the water fit 
to drink. 

1003. But brisk boiling for fifteen minutes or more 
renders these poisons comparatively harmless. 

1003. Boiled water, which la iusipid, may be ren- 
dered palatable by aeration, by pouring it through the 
air or dashing it in a vessel. 

100-i. It is one of the great advantages of tea and 
coffee as beverages, that their prepanitioii involves the 
destruction or weakening of these, catiaes of disease 
through the boiling of water. 

Typhoid Fever, Cholera, and Yellow Fever. ^ 

1005. Typhoid fever (enteric fever) is strictly an 
ernptive disease, and like other eruptive diseases is 
onlikely to attack the same person twice. 

In camp all fiecal discharges should be thoroughly 
disposed of, because it ia impossible at the outset to 
distinguish a typhoid-fever case from a simple diar- 
rhoea. As it ia very likely to prevail among newly 
raised troops, the utmost caution is reqaired to avoid 
its propagation, which chiefly occurs through the dis- 
charges from the bowela. 
klOOe. Cholera has nothing in com-m'i'cv -wVOii XJi- 
oid t0ver except its tendency lo Bpiea^ ^tw*^ ^^ 
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discharges, especially from tlje boweld. It may occui 
several times in the eame persou. 

1007. The utmost caution theu ie necessary in dis- 
infecting all dischftrges and prcserring from contami- 
nation the water-supply. 

1008. For the same reason old camp-gronnds, anil 
especially those once infected, are always condemned. 

lOOS). But neither cholera nor typlioid fever 18 con- 
tagious by mere pi-eseiicc, as amall-pox is. 

1010. It follows that it is important to disinfect 
the discharges of both cholera and typhoid fever 
before disposing of them. 

1011. It is probable that the cholera poison does 
not flourish in acid fluids either wltliin or withoat ^ 
boily, and both of tbeso diseases spread more easily 
where alkaline fermentation occurs. 

1012. To acidulate the excreta is one of the beat 
preventives against these diseases spreading. 

1013. Carbolic acid in excess, sulphate of iron 
(copperas), or, beat of all, mercurio bichloride (corro- 
sive sublimate) are to be used for every discharge, and 
these must be tborouglLly disinfected before committal 
to the sowers. 

lOli. Should there be no sewers, similar dtaiufcv 
tion must be practised and the whole be buried beyond 
any possible contamination of air or water. 

1015. Everything contaminated by excreta of any 
kind in these diseases is to be similarly and completely 
disinfected, and especial pains taken to preserve tbo 
purity of the water-snpply. 

lOIti. Should there be danger of an outbreak of 
cho)ern, in the absence of direct medical advice it 
would be well in addition to boWmg VVift "BaXfc^ \o v*"^ 
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of aromntic sulphuric acid. Tliis is believed to have 
prevented the disease in special comiminitiea. 

1017. Yellow fever ia adisease of navigable regions 
in hot and moist climates that, as a rnle, does not 
twice attiLcit the same person 

1019. Usnally if not invariably imported, its foci 
of greatest virulence coincide with the centres of 
auimul filth. 

1019. A locality becoming infected, the only safety 
for the susceptible mhabitauts is emigration until 
froet. 

1020. Tlie contagiousness of yellow fever, like that 
of typhoid fever and cliolera, does not reside in the 
sick person as such, but in his excreta under develop- 
ing conditions. 

1021. In a dry and elevated rural district yellow 
fever will not spreiid, either from a patient or from 
infected material. 

102^. But the introduction of each infected ma- 
terial (as bedding, baggage, etc.) into susceptible 
locahties will give rise to the disease. 

1023. Thft disease- cause in yellow fever infects the 
tiir and not the water. 

1024. The diaease-eause travels from its focus with 
a well-defined and relatively tilow pace U does not 
develop witli explosive violence simultaneously over 
large tracts- 

1025. General safegnards are extreme oleanliness, 
especially as to animal filth, and the exclnston of in- 
fected material. 

1026. Individual safegnards are temperate habits, 
freedom from depressing mfliieneea, niovd'^wtvi li^ ■si'v 
SIthj localities and of tlie nigV\t avt. 

1027. Quariintiae, aa such, la a. ^I'seVesia Mi"o»'^^«^'^- 
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bonMwHrl 



lU'^S. But all infected material most be tbonM^^' 
dieinfected. 

1029. The reraoviil of troops into camp, if onljra 
few miles away, before tlie outbreak or at any stag* 
of it, will limit llie progress of yellow fever unci will 
not infect a sanitary neighborhood. 






I per 
I erea 



Coiiiiigious Diseases and Disinfectants^ 

103U. Measles and mumps are contagious d 
that aimoat every person has at some period of life. 
There is no known method of preventing them except 
by avoiding their presence, which is generally impos- 
Bible. As theae are serious in camp, apecial hospital 
provision must he made among newly raised troops. 
(See par. 147.) 

1031. Diphtheria, scarlet fever, and small-pox are 
not necessary diseases, but are contagions and are very 
serious. 

lU'i'i. Small-pox is always to be controlled among 
the well by preveutivo vaccination. 

1033. The direct contagion of scarlet fever it) not 
stronji;, Viut its persistence is extreme, even after ywrs 
of burial. 

Everything connected with such a case, clotiiiiig, 
toys, ami especially hooka, should be burned. 

Infected rooms and houses should be thoronglily 
disinfected by scraping, lime-washing, painting, ami 
scnibbing with corrosive enblimate 1 ; lUOO, aa well 
as by ventilation. Small wooden honsee about a jtosl 
it is safer to destroy by fire. 

J(«4. Z^iplitheria is eminently intectious and clings 
peraisteutly to places when oi\cu e&\a.NA\ft\\%v\, Vv. S^ 
ffreatJf fostered by foul air and mhv^t^**^^ Nft\\>;\\»!B.^ 
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Disinfect ion should be as thoroagh as with aoarlet 
fever. I 

1035. ConBnmption is now recognized 'as a con- i 
tagions disease. Unqnestionabiy the cases are most 
frequent in barracks and other rooms that are the 
most crowded and the least ventilated. The expecto- 
ration of consumptives Mhould be disinfected, and the 

air they live in not be breathed by others, 

1036. " A disinfectant is an agent capable of 
destroying theinfectivepower of infectious material." 
(Am. Pub. Health Assoc.) 

1037. SubataiiceB that merely neutralize bad odors 
are not disinfectanta. 

1038. The best disinfectants are " dry and moist 
heat; sulphur dioxide; the hypochlorites of lime and 
of soda {chloride of lime and Labarraque's solution); 
mercuric chloride; cupric sulphate; carbolic acid." 
(Sternberg, ) 

1039. " It is impracticable to disinfect an occupied 
apartment," but it should be carefully closed and 
three pounds of sulphur be burned in it for every 
1000 cubic feet. It must afterward be washed down 
by hand with a solution of 1 toJOOO of corrosive sub- 
limate, 3 to 100 of carbolic acid, or 1 to 100 of 
chloride of lime or sulphate of iron. (Am, Pub. 
Health Assoc.) 

1040. Formaldehyde, generated by the action of 
heat (from a special lamp) on wood alcohol, is a new 
and efficient germicide for exposed micro-organisms. 
It is not yet determined how deeply it will penetrate 
fabrics. 

1041. For privy vaults \i66 o"afe ■^ci'mA cfSCT.^^-"! 
sublimate d/saoived in mucVi ^aVei, Vi tS*s -^"a.'o&^ . 

.(Contents of vault. J 
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In Conclusiofi. 

1042. Finally, the efficient care of troops is a work 
full of prosaic detail, but the minutiae expand natu- 
rally, so that the care of an armed man and that of 
an army are problems of similar factors, only varying 
in their power, in the science of military hygiene. 

1043. Besides their physical care, the cultivation of 
contentment and judicious appeals to personal and 
professional pride are important in forming the best 
soldiers. 




The very firat factor in the efticiency of an army is 
its Lealtli. The success of a, campaign depends upon 
hostile contact, actual tts in battle or potential as in 
manrenyres; but iu either form those operations re- 
quire vigorous men for their execution. As every 
stadent of niilltaiy affairs knows, the deaths in the 
field from diseiise far exceed those from the casualties 
of action, and the discharges for disability for illness 
greatly outnumber those for wounds. It is also tnie 
that the newer the troops the more sickly are they, so 
that sometimes the ranks are much redaced before the 
enemy is found. That is. it is the camp and not the 
battle that !it first and most seriously disables men. 
The prevention of very much of this disease lies in the 
hands of officers of the line. Medical officers cuu 
point out the methods of prevention, hat their execu- 
tion rests with the officers in actual command. By 
an intelligent application of their authority these can 
reduce the preventable disease to the minimum, and 
nearly all camp disease ia preventiihle. 

A large improvised army of seasoned troops is a 
contradiction of terms. Therefore when a newiy 
raised army is to take the field, its materia! should he 
selected as carefully as posaibVa. X.oa'OtAvX ^■es^-^vi^K. 
Iiave little military value. >\.e.u i*it ■aR'<v'^'& ^«-'^'*« 
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should not be less tiiati twenty-two years of age, tit 
they would be too iinmatnre phyaiologically. Imma- 
ture men in the rauks require special care becau»; 
their endurauce and adapt:»bility are inferior. Sach 
Boldiers as a class suocnmb under the esertion ami 
hardship that at any time may, and sometimes mael, 
be required of them. All collections of young men 
are liable to epidemics of such contagions diseaeee as 
meafiles, manip^, G-erman measles, scarlet fever, at 
they may have escaped iu childhood, on which 
account rnral recruits in particular furnish a laigf. 
immediate sick list. Regiments raised directly in the 
country must espect to pass through a period of 
inefficiency from meaaies aione. That disease alw»n 
ravages such commands. It is a very serious matter 
for adults in camp, and the colder the climate tlio 
more grave are its consequennes. There is praciticaily 
no way except by isolation to prevent these con- 
tagiouB diseaaes. The moat that regimental officers 
can do is to pi-ovide abundant air-apace and protecliou 
against the weather for those witliin range. Runl 
recruits do not bear ;ii well as those from the towiu 
the irregular lionra and the night work of miiicary 
life, nor do they learn as qnickly. But after Cliey 
have become habituated to discipliue and its require- 
ments they are more eflicient. 

There are two great classes of diseases, the malaria) 
and the intestinal, that threaten and generally afflict 
an army in the field in the warmer climates, and in 
the extreme South a third, yellow fever, that is greatly 
to he dreaded. All of the»e are preventable in tlit) 
sense of being avoidable, 'the expoawTea il &«ld life 
are often followed by their attacVs, \itt\: "Ai^-? \t%r 
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tioiis have been neglected. These will first be 
coiieidered, and then general roles for iireserving 

I health be added. 

The malarial diseases are represented by the inter- 
mittent fevera, from the common ague to the crushing 

I pernicions or congestive chill that destroys life' at a 

i single blow; by the remittent or bilioas fevers, from 
those familiar to most residents of the central States 
to the Chagres and jungle fevers of the tropics; and 
by complicatioriB of various other well-known diseases. 
In the tropica these are most prevalent in the spring 
and antamn, the maximnm coinciding with the close 
of the rainy season. There is no reasonable doubt 
that the malarial cause, which has not yet been 
isolated outside of the human body, althongh parasitic 
organisms can invariably be found in the blood of 

^ malaria! patients, is generated under conditions of 
heat, moisture (usually from stagnant water), organic 
decomposition (usually vegetable), and a superficially 
permeable soil. It is absorbable by water, and there- 
fore may be drank; it is movable in the air, and 
therefore follows its currents aud may be inhaled ; it 
is much more active at night, probably because it 
escapes from the soil with tbe rarer ground-air; its 
progress may be barred mechanically, as by close belts 
of vegetation ; in still air it does not rise far from the 
ground, so that persons sleeping in the second story 
generally escape; probably it may be absorbed directly 
by the skin, although that has not been proved; it is 
probable that the mosquito may be an agent in con- 
veying and propagating it, but that has not been 
demonstrated; and it is cev^\'n.'tVa.'t-wft^r5_,V«v.^-^, 
and ill-conditioned people au<\ tVmft "«w>^«w^'^j| 

I^CToeases are the most suBC60t\b\a to V^a waSAO.^ J 
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Tlie preveuttvQ measures coriaist iu tlie selecUoii «f 
a dry site for a camp; in encnniping to tlie wiadwanl 
of marslies; in avoiding unnecessary expoaure to the 
air after tlie sun sets and for tlirad hours after it riaea; 
iu being reasonably clotiied, especially during sleep, 
witif light woollen or merino or at least loosely woven 
cotton; in having the floor of the tent or sleeping 
place raised several feet from the ground, which is 
practicable iu permauent camps, and is important, bat 
is rarely done; in guarding against mosquitoes by an 
efficient net or otherwise; in drinking only water that 
has been boiled, whicb is particnliirly important and 
easily arranged; in supplying the men on night daty 
with hot food, snch as oatmeal gruel early in tine 
evening, and witb hot coSee and hard bread near 
midnight and again near dawn; and in the systematac 
preventive use of quinine for those partionlarly ex- 
posed, and of curative doses on the slightest suspioiMi 
of a malarial invasion. All of these precautioaa can- 
not be taken in the immediate presence of the enemy, 
against whoui military operations of attack or defence 
may be of pi-imary importance; but it is astonifibing 
how much that is preventive may be done by syste- 
matic and intelligent forethought. The delay of a 
few nights in a highly malarious region may weaken 
an army more than a sharp engagement. Even where 
the locality is not "pernicious" in the techuioil 
sense, prolonged residence in an unhealthy sttofttion 
depresses the men physically and morally by the 
resulting sickness and death. For instance, it it 
probable tbaC the Army of the Potomac, notwithstanil- 
git compelled a bloodless evD.cvk;).\.\wv, Vt»i laom men 
s month it lay iuitout ol XovVvo-JtiiSj 



'I'HK TAKE 01* THOOPS IM THK FIRM). 151 

that camp, tbau would have fallen under ao imme- 
diate asaault. 

Tiie precautions that always may be taken.are: 

(1) Every soldier may wear a light woollen suit next 
to the skin. That is a matter of equipment first aud 
of diaeipline afterward. It is UBeleaa to supply men 
with heavy woollen underwear in a hot climate and lo 
expect it to be worn. It becomes insufferable, aud 
will be abandoned or destroyed. The temptation 
with ill-disci pUned troops is to do the same even with 
very light flannel; but partly by explanation and 
partly by rigid diBcipline they may be held to it until 
it is worn willingly. Its habitual use, especially at 
night, reheves the body from the risk of chill. 

(3) To drink only water that has been well and 
comparatively recently boiled. Water for a company 
may be boiled wherever a camp-kettle can be carried, 
aud every man can boil his own allowance whenever 
he can make an individual fire for his own cup, A 
zealous captain will see that his men actually fill their 
canteens with boiled water before they fall in for the 
march, and that wliile in camp or bivouac they drink 
none that is raw. Well-made tea (where water that 
has boiled uiuat be used] or boiled coffee is still more 
acceptable, and men should be encouraged to carry 
tea or coffee {in a vial for economy) and to boil the 
-water in their own cups on making camp. A canteen 
of tea is more desirable than one of plain water. 

(3) Soii-ilarapness may in part be guarded against 

by the rnbber blanket, whose absence should never be 

tolerated. There should always be an impermeable 

sheet between the man and t\\6 gvownCi. Yw.ft.-^iiwis.^i. 

I coantry the sleeping soldier can. a\-war3% Va.i% la. \w« ii 

Mm^M of apace between the aoiV oai \v\i NkA'S ■ <^ 
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(4) Wlieii deprived of the conveniericea of cnmp, Se 
here supposed, preventive doses of tjoiiiilie should nol 
only be dispensed but administered, and that without 
whiskey. It is as absurd to campaign within range 
of malaria without using quinine as it would be to go 
into battle without ammunition. But the use of 
alcohol before or during eueh expoBuro opens the ays- 
tem to its attacks. Hot and tolerably strong coffee is 
an excellent tonic nnder such conditions. 

The foregoing represents nearly everything that 
can be done nnder those emergencies which compel 
active movements in malarial tracts, The following 
are the additional precautions against malaria whlcL 
should be used in cnmps of selection: 

(1) The camp should never have a swamp or other 
malarious centre in the course of the prevailing winds 
that blow toward it. In the tropics it should never 
lie in a defile nor near either mouth oF one. Malaria- 
laden air may roll up a mountain side 1500 feel; 
therefore, notwithstanding 500 feet is ordinarily a safe 
altitude in temperature climates, in the tropics the 
greater height may not he secure if in the line of the 
currents, 

(2) In a wooded country immediate steps shonid be 
taken to build platforms at least two and better four 
feet from the soil upon which the tents may rest. The 
natural sod sboold not be removed. To raise the tent 
thus is not difficult, and it has secured the immunity 
of an entire command owing to the air-swept apace 
under tlie sleepers. If the tents ciinnot be elevated, 
bunks mnst be raised well above the ground. Even 

with abelber tenia, tliere must \)e aome a^^TwaaV^a 
ebfa. Under no ciroiinistancea s\iou\i We tow\ Aiw^ _ 
iirecth oa the groond, and 'wbatetw wma,'<Ato.x«^^i 
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floor, boards, boagJis, or straw, must be removed and 
the surface swept atid exposed to ibe air, aud i£ pos- 
sible to the sun, every dry day. Tent walls should 
not be raised to windward after nightfall. Vegeta- 
tion liable to decay is not healthful to sleep upon. 

(3) Except under overruling military objections, 
which would rarely occur, tents should open to the 
east, and the southern wall be raised in good weather 
after the day Is advanced, so that sunlight may search 
it throughout. Teuta not on elevated platforms 
should be moved weekly to the alternate spaces that 
would remain in the lines. 

(4) Every tent should be ditched as soon as pitched. 
That is a good rule for all campa not in rainless 
regions, and au imperative one in damp and malarious 
places. lu any climate dampness of a tent floor is 
harmful. 

(6) On the second day at the latest, company aud 
other streets should be prepared. These and a gen- 
eral system of superficial drainage are essentials for 
comfort everywhere and in wet climates for health. 

(6) In a maiariouB region nets to protect the head 
from mosquitoes at night, although not a part of the 
military equipment, should be used. The remaiuder 
of the person would usually be sliielded by clothing. 
Certainly comfort and probably health would thus be 
conBerved. 

(7) An habitual compliance with the general rales 
previously laid down as preventive against malaria, 
particularly avoidance of unnecesaary esposure at 
night, the prophylactic use of quinine, the avoidance 

of unboiled ii'ater for drinking, au4 ^Vft wi.'^ij^^ <a\Via\. | 
food to those on night duty, eltc avL-^'^e^aepAiW^ ^'^'^ ' 
Mopociaut ia such campa, M 
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Tho lutestinal diseuiiBs proper tbut beFull an arm*, 
especially in the South, are temponiry luosenossof tlin 
bowels, a debilitating iiad persistent diarrhisa, and 
dysentery, both acute and chronic, always serions and 
oftea dangerons. These all may occur in sucoeaaioti 
in the same person. Typhoid fever, which is apt to 
inrade and to spread in ill-kept camps, has its main 
seat in the bowels and is propagated by their dis- 
charges. All these are avoidable by mature and 
healthy men; or, more strictly, they only oocur after 
violation of personal or general hygiene. The cautions 
to he observed i>y line oflicers in these respects in the 
care of those under them are aa follows: 

(1) Malarial infection weakens the natural powers 
of resLBtance and may complicate any of the dioeaaei 
mentioned. There is therefore an additional reBwn 
for guarding against it as already described. 

(3) As popularly recognized, errors of diet are » 
common cause of diarrhtea. Recruits often snifer 
from diarrhcea even in garrison, simply because of 
unaccustomed food; and all but seasoned men arc 
liable to it when the conditions of c^mp cooking are 
first encountered. If the food itaalf is sound and k 
properly prepared, this will soon pass away. Bnt 
carelnl and intelligent supervision of the kitchens mhI 
the mess is necessary. 

(3) Water quite free from gpeci6c diseaa»-cnaw 
may imiiice diarrhoaa that may become very serionn In 
susceptible pei'sons. Hard water, chiefly from lime 
and magnesium salts, mny be modihed hy boiliof- 
ISiit generiiUy speaking, the system becomes habituated 
to it, especitiUy if it is drank B\iift.T\\\^\-j (v\. ft«t. To 
t/iiiik from alluvial rivers ftUci ■w\\:\\ awfevift^^*^ ^ 
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sometimes in u,ll. Such water will frequentlj become 
clear by merely standing for twenty four liourd {aeili 
mentation). Filtering slowly througli flannel iJetuinB 
much of the mud, bat the flannel must frequently be 
changed or waaiied. Best of all, alum in the propor- 
tion ol six grains to the gallon, stirred in the water, 
will carry the clay down as a precipitate. Some such 
precaution is necessary with the water of muddy 
rivera. Occasionally water is found charged with 




lube i JDCbc 

UAta if Juctie(Bqiift4 each perpendicular 1 neb will coma iiiouS sallau 
fVom Hie dtiiipt of Major Alfrrd S. Seaivt. ly Die caurhly nf 
Jfcibcaf Rrrord. 

vegetable debris that causes diarrlicea, hut is harmless 
when filtered. Brackish water from near the sea may 
cause diaiTluBu, when the only preventive would he 
diatilktion. The same is true of alkaline water. 
An eSective distilling apparatus cyyi\. Nie t«wfc\-VM*^ 
br the aid of a kerosene lamp, a smvbS. Kvelv,^\. 'V4S^^ ■^ 
' 'w feet of pipe, and a receiving-^M . ^^S*a J^^1l.Ta^. 
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One, but not the only, cause of dysentery, tctt 
serious aod very oomnioo in tho tropics, is w&tor 
polluCed with escremental matter, and particular!* 
with the diachaigea from a preyioaa case Once in 
troduced. it is liable to become epidemic, hence special 
paiuH should be taken to guard Ihe water from tlit 
very beginning, lo avoid old camp grounds, and oce» 
sionally to occupy a new site Where the pnrity ot 
the water is umiuCumed, miicli freedom from ttiu 



Both tjphoul fever and dysentery may, however, br 
propagated by minute particles of excreta, or the 
bacteria from them, attached to food or driven aa diui 
nto the mo ti Hence Hcrupulous police care should 
be enforce 1 tl n the habitable limits of the camp 
a d upon ts co lines, and the latrines are to be poi 
t larly n anaced 13 notetl later. There is plansjbititt 
n tl e et den atrated doctrine that, especJallt 
u (Jer 1 eat a d n c owded camps, ordinary diarrhCBW 
may grad ally develop a virulence that cuimiQatee in 
typi o d fever and t is certain that the painlen 
d arrhcea of tl e unrecognized first stage of the tnut 
disease is infective Therefore these are reaeon* 
additional to those of abstract cleanlinesa for the care 
ful control of all evacnationa. Further, there is eomi' 
reasoii to suppose that typhoid fever may follow (rom 
drinking from streams contaminated by the droppiiigl 
of animaU, uulesa that intended for domestic use R 
thoroughly boiled 

Yellow fever aa well aa typhoid fever ia essentially 

a tilth-disease. Whether it may arise de novo or not, 

it Js fostered by a lemperalnrc ol i\tit\ee* X\i«R,t'i'' i,^ 

moiatare, and human fiVUi. \nivosfta^ dATOsiw.'^ 

I enase probably preserves its ^vtaJk^^a ^«»^ 
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aon. Tliere is aome reason to suppose that the 
mosquito may transfer this, puison also. The esact 
jiature of the cause is iindetermiutid, but it is probably 
inhaled rather than taken with food, and it certainly 
is moat active at night. Fi'om any given point it 
advances with a regular and measurable progress. 
Fermenting cesspools are foci of development, and 
apartments, furniture, or articles of clothing, having 
been infected, are sources of peril. Having appeared, 
yellow fever will ravage an uuprotected command 
while it remains ne:iT the sea-level and in proximity 
to bodies of water. Ultiraate military success will, 
therefore, best be attained by the most successful 
avoidance of any place known to be infected, by 
rigidly excluding every article belonging to that zone, 
by having all infected material {/onitfes) burned, and 
again by the strictest personal and general cleanliness. 
Men broken by escess, especially alcoholics, almost 
certainly succumb when attacked. If military con- 
ditions permit, the removal of a command even in the 
tropics to an elevation of 1000 feet and away from 
bodies of water will cheek the progress of the disease. 
In more temperate climates, a very limited removal 
from the sea or water-course and the site of the 
epidemic will saffice. 

Independently of specific causes of diseases as noted 
above, there are other avoidable conditions which fre- 
quently lead to illness in warm climates. One of the 
most important is the effect of heat and cold, and 
particularly changes from one to the other, in causing 
diarrhoea and dysentery. Men become chilled at 
night, or by the evaporation ot ^ev*Y^ta.'C\tt'i -iiXMe: 
exertion, when the howcla soon axxSet. '$>-i%'v;Ko^aS^■'^ 
Attwtioa to so simpie a mattes aa^aft'o-w^*.''^'^^ 
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properly covered at iiight is important. Soldien, 
particularly thoie uuacciiBtomed to camp, cannot be 
depended upon to care for themsekes, but the CBptaili 
who makes sure that his men nre thus protected nFll 
be certain of n stronger and more willing commanil. 
The bowels lie bo near the wall of the abdomen that 
the circuiatjon there, on whose disturbance this form 
of diarrhcea primarily depends, is eaeily deranged by 
changes of temperatnre. 

The curamerbatid of the Asiatics and the cholem 
belt of Eastern travellers, evolved by experience, are 
intended Co equalize the abdominal circulation. More 
convenient than these and more efficient is a flannel 
apron, of one or two thicknesses, from fourteen to 
eighteen inches in width and from six to eight m 
depth, tied by a tape around the waist and wom 
iliroctly next the skin. It is a very efTectual pre- 
ventive of the diarrh(Bn of eitlier hot or cold weather. 
This apron is not issued by the government, aa it 
should be, but every commanding officer in hot 
climates onght to insist that his men are provided 
with two apiece, and to verify by Irregular inspectiODi 
that one of them is constiintly worn. Simple diar 
rhoea or light dysentery miy freqnently be cbecketl 
by sucii an apron medicated by spices quilted between 
the layers. To some officBrs, such attuiitiou to the 
individual men as is implied in this paragraph doeti 
not appeal. But to those who remember how tn- 
(|iiently soldiera are exposed to illness, partly from 
ignorance and partly from helplessness, this form of 
duty becomes a pleasure that meets a most eflfectunl 
rewaril. 

One oi the direct eflecta ol ftsVtMne V«W. "■* 
Stroke, or iieat-exbaustioni an4 -W^w ^i^*- 
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tnre is long continoed there id a general depreBsion 
quite iudepouclent of sucli direct causes as the main- 
rial or other poisouB, The head-covering siiOLild be 
light in weight and in color, be permeable to the air, 
and have an air-space all around as well as above tbe 
head. When directly exposed to the sun a wet sponge 
or piece of mnslin worn in the crown lessens the risk. 
Alt the clothing sbonld be loose, especially about the 
nect and chest, and the pact that may require to he 
home should stand away from the body. The general 
depression from long-continued heat is intensified in 
a moist climate by imperfect ventilation. Canvas 
when wet is practically impermeable to the air, and 
in a wooded or ehapparal country there may be little 
movement of the atmosphere. Camps mayreadily be 
too compact, and troops marching in close order are 
liable to modified crowd -poisoning. The utmost ex- 
tension of a camp that military considerations will 
permit, within the limits of reasonable police super- 
vision, ia necessary in a hot country. All tents, 
shelter or other, standing more than one night should 
be protected overhead by a brush canopy, and brush 
arbors in front of tents should be built by the second 
day. These should be armnged to protect from the 
sun with the least interference with the wind. In 
camps of any duration vegetable decay from these 
shades must be guarded against. For camps of posi- 
tion portable huts or sheds may be furnished. These, 
whose frames may be of wood or iron, should have 
ridge ventihition from rafters crossing beyond the true 
peak, lonvered lateral openings in the wall, and a 
steep roof to throw off the twu. 'lifc'm\«)ra.^'i VviS». ssV 
the same general character with la\tV^ o^&w -sa^ 'i*^'- 
iii/ be built where there ia \\^\,_\i^^^-|^^^ 
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need not be more than sixteen feet wide nor ten feel 
to the eaves. Every struetnre for habitation ehonld 
be ditched as carefully as the tents, and by preference 
he raised on posts well clear of the gronnd. If aot 
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thns raised, the floor boards ahonld be fastened with 
screws and the hoards frequently removed. As with 
tents, the priuciplea of dry soil, a free air-space under 
the floor, and abundant ventilatioD and snnlight 
should be maintained. 

IfotwithBtandiug air may have free access, the 
barracks should not be overcrowded.. Consamptioa 
spreads as readily under snch circumstances in the 
tropics as at the north. In all stationary camps the 
meu develop a tendency to accumulate useleas articles. 
These are hurtful by interfering with the living space, 
harboring dust, and sometimes promoting decay, and 
should be relentlessly condemned. £very daily in- 
spection in dry weather Ehoiitd see the floor absolutely 
bare, aiul the gronud beneath observed. 

The (jueation of diet in an unaccuBlomed climate is 

a vexed one. It-ia o, good genemX twVft \/j taUow the 

As6/te of intelligent natives, wWiwA 'i\v*,w©,iv% ^R« 

^addenly trvn the vlso^ ioo4. ^\ Iwi^ 't»- 
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ulimates is proue to decay, but nothing ehonld be eaten 
that is DpeQ to suBpicion. Frnit aliould be ripe but 
perfectly sound, iiud within the tropics the least spot 
u pon it indicating decay should condemn the whole. 
The ditSciilty o£ enforcing this rule with soldiers leads 
to the more general one of forbidding nil fruit. This ia 
not a neceBsity, bntia an effort to avoid a frequent evil. 

Alcohol in any form and to any degree as a bever- 
age 13 harmful, and when taken beyond moderation 
is dangerous. It ia true the world over that a drunken 
camp is a sickly camp, and in hot climates drinking 
even short of excess tends directly to disease. 

The proper police (cleanliuesa) of all military camps 
ia importiint, and particularly in southern climates 
where the combination of heat and moisture leads to 
the rapid decomposition of waste. Hence Etll refose 
should be promptly removed without the lines and 
everything that ia combustible be burned. Incom- 
bustible material should bo baried in trenches, partly 
for the sake of order and piirtly that no debris in 
aight may serve as an excuse for any other. Kitchen 
waste sbonld be disposed of twice daily. 

The latrines, or sinks, from every consideration 
require the greatest caL'e. They should he placed to 
leeward if possible, and always no farther away than 
abaolntely necessary, for when properly cared for they 
need not oltend the sense of smell or of sight. It is 
imperative that they siiould not drain toward the 
water-supply. Each sink shoLdd he aboot fifteen feet 
long by six to eiglit feet deep, if intended for use 
more than twenty-four hours. It is much better to 
multiply the sinks thau to make tkaiu ten \s:iw%. \!i. 
each case nil the earth should be tVtoww '^.a 'Cftfe^^ix- g 
m^r 4 SJH^Je day thret Icet IB iee^ euQ-a^^- '^''^ 
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sinks ehonM be dug immediately ior ever; part of n 
command of any size. It is only a amall body of 
^ictitely tnoving troopa that irill not be followed by 
othere that can afford to dispense with them for ■ 
Bingle night. Their use should be strictly enforced. 
There is no more distinct sign of ill-disciplined troops 
than the soil poUation that follows their neglect. 
Rinks shottld he concealed by bushes and be covered 
from the son. In very wet seasons old canvas may 
be reserved to protect in part from the rain. Under 
the same conditions the excavated earth should be 
kept dry as far as may be. Enongh dry earth to 
completely cover the deposits should be thrown in 
evenly at least thrice daily, at retreat, after breakfast, 
and at noon. If lime can be procured it slionld be 
added if there is the least evidence of dysentery in tbe 
command, for there is reason to believe that dyeenteiy 
may be contracted by the well who freqnent foal 
latrines naed by such sick. When within two feet of 
tiie surface the sink should be filled in, rounded over, 
distinctly marked, and a new one prepared in the 
wiune general neighborhood. All sinks should he filled 
iu on breaking camp and all debris burned, if there is 
no military objection to the smoke from the Bcea. 
The sinks for officers should have box seats open to 
llie rear, and be well protected in front, rear, and 
overhead. Urinals shonld be arranged in convenieat 
))l[ices in a camp of permanence and their use ooin- 
poUed. It is perfectly possible to communicate such 
a disease as typhoid fever by urine indiacriniinatdy 
voided. The sinks used by the sick are to be dtgiii- 
fficted as tbe medical officer maj &\Tfcp,\., m\A sAV nxJu 
Mv to be mepocted ilaily \iy L\\o offiwiT oV ftvftis^ 
addition to tie medical on\«er'»\uftVft£\N'-ni. 
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Cheerfnlnesa is absolntoly necessary for a healthy 
camp, The two elements that insare this are occu- 
pation and anmsoment. Ennui is the parent of dis- 
coiitent and liomesiekiiess. Discontent spoils the 
best soldier, and homesickness is a most depressing 
disease. Eegnlar occupation besides drills is necessary. 
After a camp is well established work, preferably of 
u military character, should be found, as for instance 
the making of gabions or fascines. This should not 
be carried to exhaustion, nor occupy all the spare 
time. At the same time athletic games should be 
encouraged and if necessary be organized. One of 
the tests of an officer's htness for his commission is 
his ability to interest his men in such matters. Music 
is always stimulating, and martial music is a great 
solace in the discomfort of the field. Gambling, to 
which many men will resort in the absence of rational 
amusement, is hurtful physically and morally. It 
tends to keep men out of the fresh air in crowded 
groups, it encourages nearly all of the baser emotions, 
and is a great obstacle to discipline in peace or war- 
If circumstances permit, short marches, especially 
with all the forms of war, are exciting and instruc- 
tive. Commendatory orders by the brigade and regi- 
mental commanders for the neatest regimental camps 
and company streets, and for tiie regiment and com- 
pany freest from preventable disease, are stimulating. 
This principle of commendation is applicable to divi- 
aions and corps. 

Indiyidual cleanliness is a material factor of health 
and efficiency, and the stated inspections by company 
officers should embrace the coniWAOii q\ "Ooa Tgewfaa. 
and of the underclothing. \t \eas^ otine, 's. -««sS^ *=^ 

ioBpeotion, combined with tte i'a.A'S toks?***'^'^'^"^ ' 
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qnarters or not, the actnal condition conld be obserTcfl 
under coramanda similar to these: " Remove both 
shoes and one stocking! Open coats and shirts! non- 
commissioned officers excepted," Unclean linesa thos 
observed should be followed up. An inspection con- 
fined to the outer dress and satisfied with cl^an spare 
underclothing in the blanket-bag regardless of what 
may be on the person, is unworthy the name and 
euconi-ages concealment. Where water is scare*, a 
very small quantity, a quart, with a small sponge or 
a damp towel is sufficient for cleanliness. Where it 
is abuntiant, plunge bathing should be encouraged, 
except in the very heat of the day or near nightfall. 
Soldiers should he encouraged to carry a cake of soap 
in a small tlannel bag to avoid waste. For officers, 
soap "leaves" in a water-proof bos are most con- 
venient. Every prolonged campaign where oppo^ 
tunities for the care of the person are deficieut K 
marked by the presence of vermin. The odor of 
musk is said to ha deterrent, but it can only be naed 
exceptionally. To thoroughly boil the clothing or to 
Boak it in sea-water or other brine is the simplest mj 
of destroying the infection. To soak infected cloth- 
ing in a barrel of water containing a handful of " fish 
berries" (coccuhis indicux) is said on good antbori^ 
to be efficacious. A careful captain lias been knowK 
to carry these with his company property for tiiji 
especial purpose- 
One of the most painful trials for all troops be^B- 
ning a campaign, whether otherwise experienced or 
not, IB foot- soreness. Th» military shoe as iseaed ii 
not ideai, but it is ttrncb belteT iVao. ^\i&^ ^W bqI^ 
fill buy and wear it nol pre-vemlei. ^o -nvwi ftwJ* 
fro excnsed from vearmg t.\^e Togo^afetwi ' 
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under very exceptional circnmetances Gertified bj a 
medical officer of oxperiencs. The company officer 
ahonld convince himself by direct aud repeated per- 
sonal inspection that liia men'y feet are properly cared 
for as to nails and tlie absence of corns and bunions, 
and that the shoes are large enougii. Men should be 
instrncted to cut the nails square across, not rounded, 
a bitle but not too far behind the end of the toe. 
iilYBn with a tendency to grow in, the corner of the 
nail mnat not be rounded. The shoes should be 
supple with oil, and for better endurance have hob 
nails in the sole. Before a march the foot should be 
well greased with tallow or neat's-foot oil thoroughly 
rubbed in (but these are not easily had in the Held), 
or the inside of the stocking should be covered with a 
stiff lather carefully rubbed in of common yellow soap 
(which always slioiild be at hand). Should the stock- 
ings excite pain on a prolonged march, the pressure 
is sometimes relieved by changing them to the other 
feet or by turning them inside out. A blister there 
should only be opened by n prick at the lowest point. 
Or, better if practicable, pass a threaded needle 
through it aud tie the ends of the thread together. 
This will drain the fluid without disturbing the deli- 
cate ekin. The next day the ends of the thread may 
bo cut off, but the inuer part should nnt be removed, 
To soak the feet in water, especially cold water, 
ftltbough grateful at the time, is of doubtful advan- 
tage. It is better to wipe them carefully with a 
damp towel, or to bathe them gently with tepid water 
Mid mb in an animal oil. The latter is hardly prac- 
ticable on a march. Chafed auA. m&'A.-avfti. ■&\«\ac»a 
titoald be well greased, or be coveTfti. -^VOft »• ^*^ 
' (Snu dberg). The aaUc^Wc ft^iX^^^^ 
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powder within the stocking is particularly efficacious, 
ypare stockings should be put on at the end of tbe 
march, and those worn during the day be dried and 
beaten, or if possible be washed, for the morrow. 
New troops almost invariably attempt to march id 
tlieir everyday shoes and to march too far at first, and 
in consequence suffer a great deal of avoidable iigouy. 
New soldiers invariably begin field service bv 
attempting to carry too much, and then very eoun 
abandon necessary things. There should be prepared 
in advance two schedules, one of articles that may and 
another of snch as must be carried, Tbe limit of the 
first should not be esceeded nor that of the second be 
lowered. But after six months the first schednle may 
be abandoned, in view of the experience acquired. 
On daily niiircheH it is found that washing the face 
and neck on rising is not well, probably becaaae U» 
removal of the natural secretion makes the skin mora 
susceptible to the dnst and heat of the roate. Tn 
wash the eyes and mouth and use a damp towel on 
the face and neck is preferable. When camp U 
reached the entire body if possible, and invariably Uu 
head, the genitals and adjacent folds, and the {mI, 
shonld be washed. Soldiers' hair shonld alwa^ bs 
kept short. 

As the companies fall in, inspection of oanteeiu 
shonlil show them filled with pure water, preferabty 
boiled, or weak tea. In temperate climates men 
should be discouraged from drinking on the manh. 
Ouce begun the temptation is to drink frequently and 
then to replenish the canteen from tbe nearest water. 
regardless of quality. The 6enaa.\i\ov\ «^ oTdtoar] 
tbint ttrisea from dryness oi tho l«»cea,*.w&.M <fiiaM 
»re molateuad by the saliva exc^Veek. \>3 cVw\v\% "Cw 
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is great relief. To that ead it is better to supply the 
BjBtem by a reasonable dranght of water before start- 
ing, and to keep a pebble or a bit of wood in the 
mouth to escite moistnre, but not to drink a drop, 
except there may be a halt for luncheon, until the 
evening camp is in sight. In the tropics this rule 
must be somewhat modified, for too great loss of fluid 
by perspiration predisposes to heart prostration, anil n 
part of tlie liquid must be replaced. But whatever is 
drank while marching should be limited iu amount 
and bs taken at considerable intervals, and the men 
should bo particularly cautioned against drinking 
mnch early ou the way. Exact and arbitrary control 
over the use of the canteen is impracticable and would 
be unwise, but through their noncommissioned officers 
the privates must constantly be instructed until from 
reason and experience the habit of abstinence is 



Properly to conduct a march requires experience, 
or a greater attention to theory than frequently is 
given. Except the necessity be very pressing, the 
first march with troops unseasoned in marching, how- 
ever well they may be drilled otherwise, should be but 
a very few miles, barely enough to clear the old 
camps, for at the outset there is friction everywhere. 
Each day's march may be gradually increased until in 
about a fortnight the maximum will be reached. By 
this gradual development ranch better results can be 
secured in a given time than would be were a specified 
distance equally divided through a gi''en number of 
days. Every eight or ten days besides Sundays there 
should be a lialt for rest and repaiva. Mvii-iM \\'*s&nvi'«, 
Beasoned infantry will make a\"mo6t mcteftS^'s. ^v( 
jbinoes sod great speed, as witnesa OwwVos^ ^^^'^ 
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Division in the Peninsalar War and "Stonewall" 
Jackson's command in our Civil War. Enthusiastic 
cavalrymen are nnwilling to admit it, but it appears 
true that aeaaoned infantry will ontmarch mounted 
troops in a long campaign, Oood marching is the 
complement of good fighting, and the most fainons 
and effective troops are those that reach the ohjeetire 
the soonest; hnt no troops will march their best nntjl 
they are taught. The ease with which troops march 
is inrersely to the size of tiie command ; thus, a regi- 
ment moved more easily than a division, a division 
better than a corps. Over good roads fourteen miles 
in ten hours is good marching for a large army, but n 
regiment will easily make that distance in four hoan 
including halts. Infantry and mounted troops Bhoold 
not march together if it can be avoided, and infanby 
should march with as wide a front and iu aa open 
order as possible, for crowd-poisoning follows the col- 
lection of dirty, heated men out of doors as welt w 
within houses. After the first few regiments, troop* 
almost invariably march in dust or mud, and clow 
order is very distrossiug. Withalargecommand, if it 
is possible to move troops in columns parallel to tba 
roads so as to leave these free for tlie trains, it should 
always be done, for it is a great comfort to ha^e the 
wagons at hand when camp is made. Unless the 
command is very small, the men should be required 
to pay no attention to the minor obstacles of mnd, 
water, and the like; for hesitation in the leading files 
is magnified into serious halts at the rear, and a jerky 
progress is very trying. But it is au economy of tima 
to have /alien trees that ■part\y oXia^tan^ ^.\^ft iiw^ 
entirely removBA. Umler the\>est cwfcWTOftVMWw* « 
good troops will ]o8e diatenaft, ftnA twgwafc'^ 
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necesBary or the rear will be in a state of perpetual 
worry iu the effort to close up. No particular com- 
mand should be moped on until it is well closed up in 
the rear and the rear ranks have rested. The first 
halt would better bo at the end of half un hour, and 
be used by the men in relieving themselves and 
adjusting their clothes and their burdens. There 
abonld be a halt for five or ten minutes (as prescribaii) 
at the end of every subsequent hour, when the men 
should be encouraged to spread out and rest, but never 
be allowed to straggle from the column for any pur- 
pose. The length of all occasional halts when foreseen 
should be announced at the beginning and passed 
down the column, for uncertainty destroys much of 
the benefit. Even in those accidental stops that 
occur in every column, should the regimental or other 
commanders take pains to discover the probable delay 
and communicate it by special signal in order that the 
men might rest, their strength and temper would be 
much conserved. Few conditions are more trying to 
men under arms than to await on their feet an uncer- 
tain advance. The French use a device to save time 
in resuming the march and to keep the men out of the 
mud, where squads of twenty or thirty form a circle 
and each man sits on the knees of the man in rear. 
At formal halts to get the full advantage of rest the 
men should lie flat on their hacks with their belts 
loosened, but with a poncho or some other protection 
between their bodies and damp ground. 

Straggling, the loitering behind of the sick, the 
tired, the lazy, the ill-discipliuod, is an evil indirectly 
affecting- the health and the moruU, a.'aiX. 'i!\\'*R.'v^^ sm^- 
eeraing the military vigor ol t,\\>i wAwwvxi. ^'^'*''^|^ 
\Wention, bo far as those ont ol Vee^^ « ~ 
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depends iipou the prompt and rigid scrutiny by t!ie 
medical officers of all who fall out cluiming to beaick. 
and their immediate disposition. All not adjadgeil 
sick should be promptly returned to the ranks or, in 
common with the other stragglers, be taken in ohitrf^B 
by the provost guard. It is better that those really 
unfit should he provided with a formal ticket desorib- 
iug them, naming their presumed disability and dis- 
tinctly defining from what they are excused. Such 
details, however, may safely he left to the administra- 
tion of the medical department. But any man onl 
of ranks without the written permission of his com- 
pany commander on a prearranged card should be 
flasumed a straggler, unless showiag prima /acie eTi- 
deuce of illness. Men fairly tired out will often be 
brought up fresh at tbe end of a few hours' transpor- 
tation, hut this privilege is so liahle to iibnae that it 
should rarely ho given. Bnt tho really ill are to be 
carefully carried, for with good troops oue should 
take the most tlionghtful cure of them, because then 
they will put forth tiieir best efforts in the belief that 
they will be protected and restored when disabled. 
For this reason, among others, it is important that its 
ambulance train should inimediiitely follow each divi- 
sion. Under exceptional circumstances one or mora 
I ambulances should accompany each hrigaile. 

' The music of the fife and drum is of material assist- 

ance to a tired column, and the steady drum tap alone 
'I helps the pace of the weary. The men should alwayii 

I be encouraged to sing on the march, for the more 

I cheerful a command the more easily It moves. 

[ It 18 asually an error toWeuk <',a\\\'p\)ft\«"t%4Mj,' 

I Js sometimes done, and ii\gV»t raatiAiea mci \a \*i 
L avoided it poaBJble. In nou-in»\iitSox» i«(e»\ 
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weather an occasional night march under a light 
moon is a relief, but aa a rule tlie loss of sleep and the 
general discomfort they cause outbalance any ordi- 
nary advantage. Should a military necessity compel 
a night march in a malariona region, a preventive 
dose of quinine ought to be administered to every one | 

involved, as wonW be done in other uight duty. In 
a very hot climate marches should be so regulated that 
the sun may not shine directly on the men's backs, 
because extreme heat on the spinal column is harmful. 
In conclusion, it must always bo remembered that 
men abruptly transferred from civil life to the field 
have new and artificial circumstances to which to 
adapt themselves, and in proportion as their own 
freedom of action is restrained does the responsibility 
of the officers in direct command incroaee. That 
responsibiiity is not limited to instruction in drill, but 
runa, coeqnal with their authority, over every con- 
dition and detail of military life. The care of troops 
is a serious and constant matter of daily duty, which 
may bo neglected but cannot be evaded ; and as a rule 
the proportion of men representing themselves as sick 
is an index of the intelligence and fidelity with which 
that duty is discharged. For, reduced to its final 
expression, the efficiency of a command is measured 
by the intelligent care that has been bestowed upon it. 

k I 




Asepsis as Applied to Wounih. 

In addition to the mechanical injury inllict«(] by a 
bullet, the wound in a man thus hurt is liable to 
ioflainnuition and diecliavge. That wus formerly 
regarded as a ueecBsary condition after gunshot. It ■ 
is now known that the iiiflammatiou is incited by the 
presence of infinitesimal organisms called bacteria. 
These prevail on the surface of all substances, animate 
and inanimate, not specially prepared. If they are 
excluded, most wounds not fatal in themselves can be 
treated successfully. But usually the wounds become 
infected before reaching the surgeon. It is of Ihe 
utmost imi>ortunce to impress npon the men that 
there should be no interference with the surface of 
any wound, but that it should be immediately covered 
with the preventive dressing with which every soldier 
is supplied. If that is done at once, and the hand, 
clothing, and other foreign matters are kept away, 
there is a fair prospect of recovery in those cases that 
are not by their very nature and degree immediately 
fatal. This doctrine of non-iuterferenoe and of anti- 
septic dressing should be taught at every opportnuilv. 
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